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IDEAS, HINTS, KINKS . . . these are the life blood of every shop. Every alert shop man has 


some, and hunts more out. Every article we publish has at least one, often combines 
many. You pick from this procession of ideas those that fit your needs of today, and 
save some for the probable needs of tomorrow. Then the issue goes on to its next reader 
and its next. 

Tomorrow's problem often, however, is different from what you expected. You 
remember there was an answer somewhere within that parade of copies .. . but where? 
The American Machinist annual editorial index might help if the original story was built 
around only one idea — and that is the answer to your problem. But frequently, an 
article contains several ideas, of which only the major one is indexed. Then, even with 
the index, you are lost. And we, regretfully, have not been able, on occasion, to find 
the reference for you either. 

With this issue, we think you can. Just as our annual Production Preview Issue in 
January combines and classifies the new equipment of the year, this Production Plan- 
book Issue in November combines and classifies the ideas, the hints, the kinks. We call 
them “nuggets.” 

This is not an index or a bibliography. It is not a digest. This is something new. It is a 
classified file of idea cores, with pictures where necessary, from issues of the past year. 
Some articles yielded one new idea, some yielded many, for various classifications. All 
include references to the original article, and we have added pertinent nuggets from a 
number of other magazines. 

This is, then, an annual study of the forest of new Metalworking ideas, so to speak, to 
supplement and round out your fortnightly study of the trees. You pick your current 
problem, look it up, and find the latest published answers. 

And because so many of your problems deal with materials, we include a super 
Special Report — much longer than our usual one — on How to Work Non-Ferrous 
Metals. This complements our 128-page Special Report of last Mid-November on How 
to Work Steel. It gives you the basic data upon which to apply the advanced and 
specialized nuggets. 

We hope you'll like and use this issue as you did its equivalent of last year. And we 


also hope you'll tell us how we can make the next one even better and more useful. 
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(208) Chicogo Screw Co. .......... H36 
(209) Grip Nut Co. ...-......00.. H34 


Screws 
(210) Chicago Screw Co. .......... H36 


(211) Hassall, Inc., John 

Special 

(212) Grip Nut Co. .............. H34 
(213) Hassall, Inc., John 


FEED AND EJECTOR DEVICES 
(214) Benchmaster Mfg. Co. ....... D44 
(215) Lipe-Rollway Corp. ....... Ci4-15 
(216) V & O. Press Div., Emhart Mfg. 

Gait. vn bed ombicn sie tesaitiea DI8-19 


FEED FINGERS 
(217) Hardinge Brothers, Inc. ...... Cig 


FEEDS 


Press 
(218) Benchmaster Mfg. Co. ....... D44 
(219) Denison Engineering Co. ..D24-25 
(220) Littell Machine Co., F. J. ....D37 
(221) U.S. Tool Co., Inc. ....... D22-23 
(222) V & O. Press Div., Emhart Mfg. 

MOSER Paste wa sacar Di8-19 
(228) Wittek: Mie. Ce. .........5. C39 


For Further Information Circle the Number Preceding Advertiser's Name on the Ree 
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OF 


Page Number 
A. 


FILES 
ES Ee Seer eer ye C40 
(225) Severance Tool Industries, Inc. C56 


FILTERS 
(226) DeLaval Separator Co. ...... BIIO 
(227) Dollinger Corp. ............ B133 
(228) Murray-Way Corp. ......... BII5 


FORGING MACHINERY 


Forging Machines (Headers) and Rolls 
C2207 Aber Wiig. Gee ccs o. 0. ce senes D47 


Bo aera eer BIIs 


FORM TOOLS 
(231) Excello Corp., Continental Tool 
Works DIG sfc cecdecantdteue C27 


GAGE BLOCKS 
(232) Ellstrom Standard Div., Dear- 
arn: Bade Gey 5 co eins cess E12 
(233) Van Keuren Co. ............. Ell 


GAGES 
Bore 
ESOC Gremnbee Gee i iin oc oes cpt kaat El4 
(235) Madison Mfg. 


Industries, Inc. 


Dial 
(236) Ames. Co., O5:Go 5. cic nlas. E8 
C208) Comber: Ca. oo ie in aes EI4 


Plug & Ring 

(238) Bath & Co., Inc., John 

1290) Comber Get: poss s sci. cies EI4 
(240) Mayes Tool Co. ............. El4 
(241) Republic Gage Co. .......... EI4 
(242) Van Keuren Co. ............. Ell 


Snap 
(243) Van Keuren Co. ............. Ell 


rs Service Card (Following Page 16) 


PRODUCTS 


ADVERTISED 


Page Number 


Thread 

(244) Bath & Co., Inc., John 

(245) Greenfield Tap & Die Corp. ..C5/ 
(246) Republic Gage Co. .......... El4 
(247) Standard Tool Co. .......... C23 
(248) Van Keuren Co. ............. Ell 


Other 

(249) Cadillac Gage Co. .......... E9 
(250) Mayes Tool Co. ............. El4 
(251) Republic Gage Co. ......... El4 


GAS WELDING MACHINES & 
EQUIPMENT 


(252) Linde Air Products Co., Div., 
Union Carbide & Carbon Corp. G8 


GEAR CUTTING & FINISHING 
MACHINES 


Bevel Gear Cutters 
(253) Gleason Works 


Cutters, Planer Type 
(254) Maschinenfabrik Lorenz A. G. .B78 


Gear Checking Machines 
(255) Fellows Gear Shaper Co. . .B90-91 


Hobbing Machines 

(256) Barber-Colman Co. ....... B80-81 
(257) Lees-Bradner Co. . B48-49 
(258) Maschinenfabrik Lorenz A. G.. .B78 


Shapers, Gear 

(259) Fellows Gear Shaper Co. . .B90-9! 
(260) Maschinenfabrik Lorenz A. G. B78 
(261) Michigan Tool Co. .......... Bi45 


Shavers, Gear 
(262) Fellows Gear Shaper Co. ..B90-91 
(263) National Broach & Machine Co. B79 


GEAR MOTORS 
(264) Allis Co., Louis 


GEARS 
(265) Cincinnati Gear Co. ........ H30 
(266) Gear Specialties Co., Inc. ...H31 
(267) Philadelphia Gear Works, Inc. H24 
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Page Number 


v 
GENERATORS, FURNACE 


ATMOSPHERE 
(268) Sargeant & Wilbur, Inc. 


GRINDING MACHINES 
Abrasive Belt (Not Polishing) 
(269) Murray-Way Corp. ......... BIi5 


GRINDING MACHINES 


Centerless External 
(270) Landis Tool Co. .......... B36-37 


Disc, Horizontal & Vertical 
(271) Gardner Machine Co. 


Drill, Tap & Flute 

(272) Blake Co., Inc., Edward 

External Cylindrical, Plain and 
Universal 

(273) Landis Tool Co. ........... B36-37 
oi, S| SE eens B50-51 
internal Cylindrical, Plain, Tool Room 
& Universal 

(275) Heald Machine Co. .......... B33 
ee ee eee ee ye B50-51 
(277) Moore Special Tool Co., Inc. BII7 


Reciprocating Type 

(278) M. B. |. Import & Export Ltd, B58-59 
(279) Murray-Way Corp. 

(2007 Mattes Co... oo iiacccd B50-51 


Rotary Table Type 

(281) Blanchard Machine Co. ..B148-149 
(282) Heald Machine Co. .......... B33 
(283) Murray-Way Corp. ......... Biis 


GRINDING WHEELS 
(284) Bay State Abrasive Products 
Co. 
(285) Blanchard Machine Co. ..B148-149 
(286) Cincinnati Milling Machine 


(287) Cincinnati Milling Machine Co., 
Cincinnati Milling Products 
C2Opa Matted Ge. oc... cc kcccass Ci7-18 
(289) Weldon Roberts Rubber Co.. .C52 





WHERE TO BUY IT... 


Page Number 


GUIDE PIN BUSHINGS 
(290) Allied Products Corp., Richard 
Brothers Punch Div. .......... C31 
(291) Lamina Dies & Tools, Inc. ....C34 


HARDNESS TESTERS 
(292) Clark Instrument Inc. ........ E13 


HARD SURFACING 
(293) Linde Air Products Co., Div., 
Union Carbide & Carbon Corp. F8 


HEADS, DRILLING 
Drilling 
(294) Errington Mechanical Labora- 
tory, Inc. 
(295) Zagar Tool, Inc. 


Tapping 

(296) Errington Mechanical Labora- 
ae ee eee eee C33 

(297) U.S. Tool Co., Inc. ........ D22-23 

(298) Zagar Tool, Inc. .......... C48-49 


HOBS 
(299) Barber-Colman Co. ....... B80-8 | 


HOIST 
Electric 
(300) Chisholm Moore Hoist Div., 
Columbus-McKinnon Chain 
SS AES aa es Salen scien 19 


HOLDERS, TOOL 
(301) Adamas Carbide Corp. ..... C32 
(302) Armstrong Bros. Tool Co. 
(303) Bokum Tool Co. ............ Cé2 
(304) Eclipse Counterbore Co. ....C64 
(305) Falcon Tool Co. ............ C29 


Page Number 


(306) Kennametal, Inc. ............ C35 
(307) Wirth & Son, Inc., Carl 


HONES 


(308) Barnes Drill Co. ..........B56-57 


HONING MACHINES 
External & Surface 
(309) Micromatic Hone Corp. ...... B83 


Internal 

(310) Barnes Drill Co. .......... B56-57 
(311) Fulmer Co., C. Allen 

(312) Micromatic Hone Corp. ...... B83 
(313) Moline Tool Co. ........... BI26 


HYDRAULIC PRESSES 
Extrusion 
(314) Lake Erie Engineering Corp. D42-43 
F506) Weak Ge, BR: Be ons oes pcos D4! 


Horizontal 
(316) American Steel Foundries- 
Elmes Engineering Div. ...... D33 


Other (including Hydro-Pneumatic) 
(317) American Steel Foundries- 

Elmes Engineering Div. ...... D33 
(318) Baldwin-Lima-Hamilton 

Corp. (Presses) 


Vertical, Double & Triple Action 
(309) Get Ga BOW. Se, D30-31 
(320) American Steel Foundries- 

Elmes Engineering Div. ...... D33 
(321) Hydraulic Press Mfg. Co. ....D5I 
(322) Verson Allsteel Press Co. ....D49 
(323) Weed Co. R. BD. oo 2... cia 


Vertical, Single Action 
(324) Acme Broach Corp., Acme 
PROG os dc svaivos untae BI36 
(325) American Steel Foundries- 
Elmes Engineering Div. ...... D33 
(326) Bliss Co., E. W. .......... D30-31 
(327) Denison Engineering Co. ..D24-25 


For Further Information Circle the Number Preceding Advertiser's Name 
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Af 
(328) Fox Engineering Co. ........ BIlé 
(329) Holmes Co., Stanley H. ..... D48 
(683) Woed Ce. &. BD. 2... .. 52.5: D4! 


HYDROFORMING 
(330) Kaupp & Sons, C. B. ........ 139 


JIGS & FIXTURES 

(331) Accurate Bushing Co. ....... C58 
(332) Bokum Tool Co. ............ Cé2 
(333) Carlton Machine Tool Co. B122-123 
(334) Columbus Die Tool & 

OT SOE GRE sR ers C46 
(335) Elox Corp. of Michigan 
(336) Errington Mechanical 

Laboratory, Inc. ............ C33 
(337) Hardinge Brothers, Inc. ...... cig 
(338) Snow Mfg. Co. ............ Bi2! 
(339) United Tool & Die Co. ...... D36 
(340) Woodworth Co., N. A. ...... C20 
(341) Zagar Tool, Inc. ......... C48-49 


KEYWAY CUTTERS 
(342) Atrax Co. ..... eee taeen en C40 
(343) Nelco Tool Co., Inc. ........ C25 


LAPPING MACHINES 
External 
(344) Crane Packing Co. ......... BI20 


Surface 
(345) Crane Packing Co. ......... BI20 
CRGGs Masten Ce: iss sesiu%i B50-51 


LATHE DOGS 
(347) Armstrong Bros. Tool Co. ....C1é 


LATHES 


Automatic Bar Machines 
(Multi-Spindle) . 


(348) Greenlee Bros. & Co. ....... Bi06 
(349) National Acme Co. ....... B98-99 
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Page Number 


v 


Automatic Chucking, Horizontal & 
Vertical 


(350) Gisholt Machine Co. ..... 142-143 
(351) Goss & deLeeuw Machine Co. BI46 
(352) National Acme Co. ....... B98-99 
(353) Seneca Falls Machine Co. ....Bél 


Automatic Screw Machines 
(Single Spindle) 


(354) Hirschmann Co., Inc., Carl ...B127 
(355) Jones & Lamson Machine 


(356) National Acme Co. ....... B98-99 


Bench & Floor, Light Duty 
(357) Delta Power Tool Div., 

Rockwell Mfg. Co. .......... B74 
(358) Hirschmann Co., Inc., Carl ...B127 
(359) LeBlond Machine Tool 

RG Wace veka toss cee BiOl-104 
(360) Sheldon Machine Co., Inc. ....B64 


Crankshaft 
(361) LeBlond Machine Tool 
ila Me distrn nics <wiacwe BIOI-104 


Engine, Heavy Duty, Including 
Toolroom, Manufacturing, Automatic 
Form & Gap 


(362) Carroll & Jamieson Machine 

a + ay See ae ee BI38 
(363) Hardinge Brothers, Inc. 
(364) Hendey Machine Div., 

Barber-Colman Co. ....... B84-85 
(365) Hydra-Feed Machine Tool 

Large einen ass Rei grees B82 
(366) LeBlond Machine Tool 

Con Ri Reise neescs iis BIO1-104 
(367) M.B.1. Export & Import, Ltd. B58-59 
(368) Nebel Machine Tool Co.. .B142-143 
(369) Sheldon Machine Co., Inc. ....B64 
(370) Sidney Machine Tool Co. ....B35 
(371) Sundstrand Machine Tool 


Ram Type & Hand Screw 
(372) Gisholt Machine Co. ..... 142-143 
(373) Hardinge Brothers, Inc. ...... Bé0 


Saddle Type 
(374) Gisholt Machine Co. ..... 142-143 


Page Number 


¥ 
LAYOUT FLUID 


(375) Dykem Co. ............ 138, C56 


LIVE CENTERS 
(376) Nelco Tool Co., Inc. ......... C25 


LUBRICATING SYSTEMS AND 
EQUIPMENT 


(377) U.S. Tool Co., Inc. ....... D22-23 


MANDRELS 
(378) M.B.1. Export & Import, Ltd. B58-59 


MARKING MACHINES & TOOLS 
(379) Cadillac Stamp Co. ......... 131 
(380) Denison Engineering Co. ..D24-25 


MATERIAL HEATING EQUIPMENT 
Baking & Drying Ovens 
(381) Peters-Dalton, Inc. ........... 69 
Heat Treating Furnaces 
(382) Electric Furnace Co. ........ G12 
(383) Holcroft & Co. ............. E10 
(384) Sargeant & Wilbur, Inc. ..... S10 


MEASURING WIRES 
(385) Republic Gage Co. ......... El4 
(386) Van Keuren Co. ............. Ell 


MECHANICAL PRESSES POWER 
DRIVEN 
Dieing Machines 
(387) Henry & Wright Div., 
Emhart Mfg. Co. ......... D16-17 


Horizontal 
(388) Cleveland Crare & 
Engineering Co. .......... D34-35 


ADVERTISED 


IN THIS ISSUE 


Page Number 


Vv 
(389) U.S. Tool Co., Inc. ....... D22-23 


(390) V. & O. Press Div., 
Emhart Mfg. Co. ........ Di8-19 


Inclinable 
(391) Niagara Machine & Tool 


(392) Perkins Machine Co. ......... D52 
(393) Sales Service Machine 
TRAE, s Londs + tunsasneboe D50 
(394) V. & O. Press Div., 
Emhart Mfg. Co. ......... DI8-19 


Vertical, C-Frame 
(395) Famco Machine Co. ......... D32 
(396) Niagara Machine & Tool 


(397) Perkins Machine Co. ........ D52 


Vertical, Deep Throat 
(398) Famco Machine Co. ......... D32 
(399) Niagara Machine & Tool 


(400) Perkins Machine Co. ........ D52 


Vertical, Forging 
(401) Ajax Mie, Ce. ....cccccccces D47 


Vertical, Straight Side 
(402) Cleveland Crane & 
Engineering Co. .......... D34-35 
(403) Cleveland Punch & Shear 
Works Co. 
(404) Industrie-Werke Karlsruhe 


(405) Niagara Machine & Tool 


(406) Perkins Machine Co. ......... D52 
(407) Verson Allsteel Press Co. ....D49 


MICROMETERS 


(468) Ames Co., B.C. iciecce cous E8 
(409) Bath & Co., Inc., John 
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MILLING CUTTERS 
I ee cc as 06s C40 
(411) Excello Corp., Continental 
Tool Works Div. ............ C27 
(412) Falcon Tool Co. ............ C29 
(413) Gorham Tool Co. .......... C57 
(414) Kennametal, Inc. ............ C35 
(415) Nelco Tool Co., Inc. ........ C25 
eetb) CO UE Feel Ger oc. ook C47 
(417) Severance Tool Industries, Inc. C56 
(418) Spiral Step Tool Co. ........ C54 
(419) Standard Tool Co. .......... C23 
(420) Waltharn Machine Works, Inc. BI34 
(421) Wirth & Son, Inc., Carl 


MILLING MACHINES 
Automatic & Manufacturing 
(422) Buhr Machine Tool Co. ......B139 
(422) Kearney & Trecker Corp... 134-135 
(424) Kent-Owens Machine Co. ....B7I 


Bed (Lincoln) Type, Including 
Automatic Rise & Fall 


(425) Motch & Merryweather 
Machinery Co. .............. B43 
(426) Sundstrand Machine Tool 


Bench Type 
(427) U. S. Burke Machine Tool 
Div., Cincinnati Mfg. Co. ..... B39 


Hand 
(428) Hardinge Brothers, Inc. 


(429) U. S. Burke Machine Tool 
Div., Cincinnati Mfg. Co. .... 


Knee Type, Horizontal 
(430) Cincinnati Milling Machine 


(431) Greaves Machine Tool Div., 

J. A. Fay & Egan Co. ....... BI50 
(432) Kearney & Trecker Corp... 134-135 
(433) Sheldon Machine Co., Inc. ...B64 
(434) U. S. Burke Machine Tool 

Div., Cincinnati Mfg. Co. ....B39 


Planer Type 
(435) Burr & Son, Inc., John T. ....B134 


TO BUY IT... 


Page Number 


v 
(436) Gray Co., G. A. ........005. B42 


(437) Kearney & Trecker Corp... 134-135 
(438) Morey Machinery Co., Inc. ...B47 


Skin 
(439) Cincinnati Milling Machine 

pes ake o enn eoias os Hes B65-68 
(440) Kearney & Trecker Corp... 134-135 


Vertical 
(441) Bridgeport Machines, Inc. ... 
(442) Cincinnati Milling Machine 


(443) Kearney & Trecker Corp... 134-135 
(444) Sundstrand Machine Tool 


(445) U. S. Burke Machine Tool 
Div., Cincinnati Mfg. Co. ....B39 


MOTOR REDUCERS 
(446) Philadelphia Gear Works, Inc. H24 


MOTORS ELECTRICAL 
Integral 
(447) Allis Co., Louis 


MULTIPLE DIAMETER TOOLING 
(448) Mohawk Tools, Inc. .......... C38 
(449) Spiral Step Tool Co. ........ C54 


NUMERICAL CONTROL 


(450) Carlton Machine Tool 


OIL RECLAMATION SYSTEMS 
(452) Barrett Co., Leon J. ......... 136 


OPTICAL COMPARATORS 
(453) Jones & Lamson Machine 


For Further Information Circle the Number Preceding Advertiser's Name ¢ 
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Page Number 


v 
(454) Vanguard Instrument Corp. ...E12 


OPTICAL FLATS 
(455) Van Keuren Co. ............. Ell 


PAINT EQUIPMENT 


(456) Barrett Co., Leon J. ......... 136 
(457) Peters-Dalton, Inc. ........... ic) 


PILLOW BLOCKS 
(458) Heim Co. 


PIPE CUTTING & THREADING 
MACHINES 


(459) Modern Machine Tool Co. ...BI19 


PLANERS 


Openside 

(460) Gray Co., G. A. ..........46. B42 

(461) Rockford Machine Tool 
Co. 


BI30-131 


Plate 
(462) Cleveland Punch & Shear 
WARD GO. Kicalie'es kes ss D38-39 


PLASTIC MOLDING MACHINES 


Injection 
(463) Fellows Gear Shaper Co. . .B90-91 


PLATING ACCESSORIES AND 
SUPPLIES 


(464) DuPont de Nemours & Co., Inc., 
E. |., Electrochemicals Dept. ..GI1 


PLATING EQUIPMENT 


Barrels 
(465) DuPont de Nemours & Co.., Inc., 


E. |., Electrochemicals Dept. ..GII 


POLISHING AND BUFFING 
MACHINES 


Abrasive Belt 

(466) Murray-Way Corp. ......... BII5 
Polishing Stands 

(467) Clair Mfg. Co., Inc. ........ G10 
(468) Murray-Way Corp. ......... Bilis 


Speed Lathes 
(469) Haller, Inc. ................ Blis 
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INDEX OF 


Page Number 


PRECISION PARTS & ascusematnk 
(470) Eastern Tool & Stamping Co. ..D28 
L471) Excollo Corp. i... .0cccecnes 137 
(472) Hassall, Inc., John 
(473) Kennametal, Inc. ............ C35 
(474) Woodworth Co., N. A. ...... C20 


PRESSES, ARBOR 
(475) Famco Machine Co. ......... D32 


PRESSES, TURRET PUNCH 


(476) Benchmaster Mfg. Co. ....... 044 


PRODUCTION SERVICES 
(477) Kaupp & Sons, C. B. ......... 139 
(478) Van Keuren Co. ............. Ell 
(479) Woodworth Co., N. A. ...... C20 


PUMPS, COOLANT 
(480) Ruthman Machinery Co. 


PUMPS, HYDRAULIC 
(481) American Steel Foundries- 
Elmes Engineering Div. ...... D33 


PUNCHES 
(482) Accurate Bushing Co. ....... C58 
(483) Allied Products Corp., Richard 
Brothers Punch Div. ......... C31 
(484) Cleveland Punch & Shear 
WHOMED GR Sik ae mis ccccas D38-39 
(485) Custom Die Co. ............ C50 


PUNCHING AND SHEARING 
MACHINES 
Bar & Angle Shears 
(486) Buffalo Forge Co...B138, D40, D46 
(487) Cleveland Punch & Shear 


Works Co. D38-39 


PRODUCTS 


ADVERTISED 


QUA 


Page Number 


(488) Niagara Machine & Tool 


Plate & Sheet Shears 
(489) Cleveland Crane & 

Engineering Co. ......... D34-35 
(490) Famco Machine Co. ......... D32 
(491) Niagara Machine & Tool 


Punching Machines 
(492) Buffalo Forge Co...B138, D40, D46 
(493) Cleveland Punch & Shear 
Works Co. 
(494) Niagara Machine & Tool 


Rotary Shears Including Slitters 
FQUGR talist: Tt. sic ccsccsss ces ss BII8 
(496) Niagara Machine & Tool 


REAMERS 
F407) Atvan: Coe osic8 vinwidad as C40 
(498) Falcon Tool Co. ............ C29 
(499) Madison Mfg. Co., Madison 
Industries, Inc. 

(500) Nelco Tool Co., Inc. ........ C25 
(S01) Ridge Tool Co. ............. C30 
(502) Severance Tool Industries, Inc. C56 
(503) Spiral Step Tool Co. ........ C54 
(504) Standard Tool Co. .......... C23 


REEL STANDS 
(505) Littell Machine Co., F. J. ....D37 
(506) U.S. Tool Co., Inc. ....... D22-23 
(507) Wittek Mfg. Co. ........... C39 


ROD ENDS 
(508) Heim Co. 


ROTARY TABLES 
(509) Carlton Machine Tool 
Eee Pree ee eRe Si BI22-123 
(510) Knight Machinery Co., W. B...C53 
(511) Olson Industrial Products, Inc. C60 
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Page Number 


SAFETY DRILL TABLE & VISE 
(512) Modern Machine Tool Co. ..BII9? 


SAWBLADES 
(513) Armstrong Blum Mfg. Co. 
(514) Klingelhofer Machine Tool 
Co. 
(515) Motch & Merryweather 
Machinery Ge. oi oc oc ee B43 
(516) Nelco Tool Co., Inc. ........ C25 


...BI07 


SAW SHARPENING MACHINES 
(517) Klingelhofer Machine Tool 
Co. 
(518) Motch & Merryweather 
Machinery Co. ............--- B43 


SHAPERS 
Horizontal 
(519) Gemco Shaper Co. ......... BI32 
(520) Hendey Machine Div., 
Barber-Colman Co. ....... B84-85 
(521) Rockford Machine Tool 
B130-131 
(522) Sheldon Machine Co., Inc. ....B64 


Keyseaters 

(523) Baker Bros., Inc. .......... B76-77 
(524) Burr & Son, Inc., John T. ..... BI34 
(525) Davis Keyseater Co. ........ B132 
(526) Mitts & Merrill 


Vertical, Including Slotters 
(527) Morey Machinery Co., Inc. ...B47 
(528) Rockford Machine Tool 

B130-131 


SINGLE POINT TOOLS 
(529) Adamas Carbide Corp. ..... C32 
[PROD Abra Coy. nis disiesnvaerinr sei C40 
(531) Excello Corp., Continental 
Tool Works Div. ............ C27 
(532) Willey's Carbide Tool Co. ...C55 





WHERE 


Page Number 


Vv 
SPACING TABLES 
FENEe GS cc eeca scan eel B94-95 
(534) Fosdick Machine Tool 
BI40-141 


SPECIAL MACHINES 
(535) Buhr Machine Tool Co. . 
(536) Columbus Die Tool & 
Machine Co. ects os seaee 
(537) Coulter Machine Co., James BIII 
(538) Economy Engineering Co. ....B70 
(539) Gisholt Machine Co. ....142-143 
(540) Jones & Lamson Machine 


...BI39 


(541) Kearney & Trecker Corp. .. 134-135 
(542) Moline Tool Co. ............ BI26 
(543) Motch & Merryweather 

Machinery Co. .............. B43 
(544) Olofsson Corp. BI12-113 
(545) Snyder Tool & Engineering 


SPECIAL TOOLS 

(547) Adamas Carbide Corp. ...... C32 
Po ee epee C40 
(549) Bokum Tool Co. ............ Cé2 
(550) Cogsdill Tool Products, Inc. . .C37 
(551) Columbus Die Tool & 

WR Ts iia econ as C46 
(552) Falcon Tool Co. ............ C29 
(553) Gorham Tool Co. .......... C57 
(554) Madison Mfg. Co., Madison 

eee WAGs cs cu becces C28 
(555) Mohawk Tools, Inc. .......... C38 
(556) Nelco Tool Co., Inc. ........ C25 
(557) Severance Tool Industries, Inc. C56 
(558) Willey’s Carbide Tool Co. C55 


SPEED REDUCERS 
(559) Philadelphia Gear Works, Inc. H24 


SPINDLES 
(560) Excello Corp. ............... 137 


TO BUY 


ha 


Page Number 


v 
SPINNING MACHINES 
(561) Modern Machine Tool Co. ..BII9 


SPROCKETS 
(562) Philadelphia Gear Works, Inc. H24 


STAMPINGS 
(563) Eastern Tool & Stamping Co.. .D28 


STEEL 


Alloy 
(564) Babcock & Wilcox Co., 

Tubular Products Div. ........ 133 
(565) Carpenter Steel Co. ........ B69 
(566) Castle & Co., A.M. ........ H33 
(567) Jones & Laughlin Steel Corp. H23 
(568) U.S. Steel Corp. 

(569) Wyckoff Steel Co. .......... H28 


Carbon 
(570) Babcock & Wilcox Co., 

Tubular Products Div. ........ 133 
(571) Castle & Co., A.M. ........ H33 
(572) Jones & Laughlin Steel Corp. H23 
(573) Wyckoff Steel Co. .......... H28 


Stainless 
(574) Babcock & Wilcox Co., 

Tubular Products Div. ........ 133 
(575) Carpenter Steel Co. ........ B69 
(576) Castle & Co.. A.M. ........ H33 


Tool & Die 
(577) Allegheny Ludlum Steel Corp. HI8 
(578) Castle & Co., A.M. .2....:... H33 
(579) Columbus Die Tool & 

Machine Co. 
(580) Milne & Co., A. 


STRAGHTENING MACHINES 

(581) American Steel Foundries, 
Elmes Engineering Div. ....... D33 

(582) Cleveland Punch & Shear 
WEG io Ca waniedttases D38-39 
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(583) Fox Engineering Co. ........ Bilé 
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& introduction 


The many metals and alloys that do not have iron as 

their base can only be described as a group by the term “non-ferrous metals.” This group includes the earliest 

metals worked by man and some that have not yet been produced or worked in any significant quantity. 

Many non-ferrous metals are in wide use today, most notably the aluminum, copper, and nickel alloys, though none are 
handled in tonnages that approach the ferrous metals. 


Readers were almost unanimous in their requests that 
we follow last year’s report on the ferrous metals with a similar compendium of basic data on the many metals in 
the non-ferrous group. This is it. 


The metals that are normally encountered as struc- 

tural alloys are dealt with in detail in the first sections. The other metals, including such common 

ones as lead and tin, many of the newer metals, and some that are still little more than curiosities, are covered 
in the final section. The amount of information presented on these is determined by the fre- 

quency with which they are encountered and the degree of difficulty in handling them. 


A section is included on the superalloys. Some of 
these are ferrous materials, some are non-ferrous, but we felt that it would be more convenient to include them as 
a group here, rather than attempt to divide them between the ferrous and non-ferrous reports. 


This report, like the companion report on steel, is 

intended to cover the basic practice and to serve as a broad reference base from which to make use of the 
specialized procedures and methods in the AM Production Nuggets that are in the thumb- 

indexed sections of this 1956 Production Planbook Issue. 
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Palladium 
Platinum 
Rare Earths 
Rhenium 
Rhodium 
Selenium 
Silicon 
Silver 
Tantalum 
Tin 
Tungsten 
Uranium 
Vanadium 
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Expansion of aluminum consumption during World War 
Il was tremendous, but it has been dwarfed by the growth 
since then. Round after round of new capacity has been 
built, to be followed by new shortages and new expansion. 

From a single domestic supplier, the field has grown to 
three—Alcoa, Kaiser, and Reynolds—plus Anaconda, 
which recently started production, and Harvey, about 
to become the fifth domestic supplier. 
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Aluminum 


Intense competition in the industry, with further ex- 
pansions now being charted by these producers, gives 
reasonable assurance of adequate supply. 

Aluminum is a metal of unusually light weight and 
good corrosion resistance, available in alloys of high 
strength. Real progress has been made in both the alloys 
and in the improvement of fabricating methods in recent 
years. 


Commercially pure aluminum has many 
desirable characteristics—light weight, 
pleasing appearance, formability, reflec- 
tivity, corrosion resistance, conductiv- 
ity—but it lacks strength and hardness 
and is a gummy material that, despite 
its softness, is difficult to machine. Known 
generally as 1100 it is widely used when 
strength and hardness are not important. 

The addition of alloying elements de- 
velops alloys with a wide variety of prop- 
erties. In some cases these can be further 


improved by heat-treatment. Some alloys 
develop greater strength by strain hard- 
ening. 

Most common alloying elements are 
copper, silicon, manganese, magnesium, 
and chromium. Others are iron, zinc, 
nickel, and titanium. The effect of alloy- 
ing elements varies somewhat in different 
alloys; but, in general, the effect of some 
principal ones is: 

Copper improves strength, hardness 
and machinability, helps maintain prop- 


erties at elevated temperatures, lowers 
corrosion resistance, increases — fluidity 
and hot-shortness. 

Silicon increases fluidity, decreases hot- 
shortness, increases strength and hardness 
with a decrease in ductility. It makes 
the alloy hard to machine, but much of 
this difficulty can be overcome with car- 
bide tools. 

Manganese forms complex compounds 
with aluminum and iron which appear 
to result in the improved ductility and 
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resistance to impact found in alloys con- 
taining manganese. Corrosion resistance 
is not impaired. 

Magnesium tends to increase strength 
and hardness, results in good impact 
resistance and ductility, and maintains 
properties at elevated temperatures to 
some extent (though not as much as 
copper). In combination with silicon it 
increases strength and hardness but re- 
duces ductility; in some of the other 
complex alloys it seriously impairs 
elongation and impact values. In combi- 
nation with zinc it has a powerful hard- 
ening effect. 

Zinc was considered an unsatisfactory 
alloying agent for most purposes until 
recently. It adds to strength and ductility 
and is an important constituent in 7075 
where it is used in combination with 
magnesium to form this high-strength 
alloy. 

Nickel added to alloys helps to main- 
tain properties at high temperatures. 
Small amounts of titanium in casting 
alloys, added at the foundry, act as a 
grain refiner. 

In the complex alloys, changes of 
strength are accompanied by changes in 
other properties so that two alloys of 
equal tensile strength may differ widely 
in other respects. 

Designations of wrought alloys were 
standardized by the Aluminum Asso- 
ciation last year. All major producers 
have adopted them. In this four-digit 
system the first number represents the 
major alloying element, the second indi- 
cates alloy modifications, and the last 
two are arbitrary numbers indicating 
the alloy. In most cases they are the same 
as in the most common commercial desig- 
nation previously used. 


TEMPERS 

In one class of alloys, different tem- 
pers are produced by strain hardening. 
Three methods of strain hardening are 
designated H1, H2, and H3. Annealed 
tempers are designated by 0. As fabri- 
cated is designated by F. 

The degree of hardness is designated 
by the numerals, 2, 4, 6, 8 which repre- 
sent eighths of the hardest standard 
temper. Thus 2 is % hard, 4 is % hard, 
and 8 is hard. 

Hi tempers result from strain hard- 
ening after an annealing operation intro- 
duced at the proper point in the reduc- 
tion process. H2 tempers result from 
strain hardening to a harder temper 
than desired, then partially annealing 
to the desired hardness. H3 tempers are 
obtained only in certain alloys that do 
not normally reach stable conditions for 
some time after strain hardening. They 


can be stabilized in a few hours at ele- 
vated temperatures and the H3 tempers 
indicate that this has been done so no 
further change will take place on stand- 
ing at room temperatures. 

Temper designations for strain-hard- 
ened alloys are combined thus: 1100- 
H12, 1100-H22, 5052-H32. 


HEAT TREATMENT 


Annealing will remove strain harden- 
ing. Complete softening is practically 
instantaneous for 1100 and 5052 at 
temperatures above 650 F. Longer heat- 
ing at lower temperatures will produce 
similar results. For most of the heat- 
treatable alloys, annealing temperature is 
about 650 F and must be carefully con- 
trolled. Some engineers recommend slow 
cooling to 500 F, after that the rate is 
not important. For a fuller anneal, 
alloys which have been heat treated are 
held at 780 to 800 F for 2 hr, furnace 
cooled at not more than 50 F per hour 
to 500 or 600 F, then removed from the 
furnace for more rapid cooling. 


The heat-treatable alloys can be solu- 
tion heat treated to improve their prop- 
erties by heating to the proper range, 
then quenching. In this condition they are 
unstable, with the “exception of 2025. 
The properties gradually improve over a 
period of time. In 2024 most of the 
change takes place in 2 hr. Aging of 7075 
takes several months. Holding the alloys 
at low temperatures retards or arrests 
age hardening. The unstable temper fol- 
lowing solution heat treatment is desig- 
nated by W. The designation should in- 
clude the time if any idea of the prop- 
erties is to be conveyed, as 2024-W (20 
min). 

Aging can be speeded artificially by 
precipitation heat treatment by heating 
to the range 240 to 380 F for several 
hours (exact temperature and time vary 


Machining Aluminum 


chining characteristics of aluminum 
allo are generally good. Commer- 
cially pure aluminum and some of the 
alloys are soft and gummy, others pro- 
duce long, stringy chips that will foul 
the tool or machine and (because they 
have work-hardened) scratch the work. 
But many of the alloys now available can 
be cut at high speed, produce small chips, 
can readily be machined to smooth sur- 
faces, and give long tool life. 

The softer alloys sometimes build up 
on the cutting edge of the tool. This can 
be minimized with the proper cutting 
oil and highly polished tool surfaces. 
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with different alloys). Artificial aging 
usually produces higher tensile prop- 
erties than natural aging, particularly 
yield strength, but with loss of ductility. 

Cold working after solution heat treat- 
ment produces a substantial increase in 
yield strength, some increase in tensile 
strength and some loss in the ease of 
forming. 


The tempers obtained by various com- 
binations of treatment of the heat- 
treatable alloys are designated by the 
letter T and a numeral. An additional 
numeral indicates a modification of a 
given treatment (thus T6 and T61 repre- 
sent the same cycle but slightly different 
conditions). In the same way T6 repre- 
sents different conditions for each alloy, 
but the same cycle. 


Annealed castings are designated T2. 
T3 means solution heat treatment fol- 
lowed by cold working. T4 means solu- 
tion heat treatment followed by natural 
aging until substantially stable. TS means 
artificial aging. T6 means solution heat 
treatment followed by artifical aging. 
T7 means solution heat treatment fol- 
lowed by stabilizing (in this process 
precipitation heat treatment is carried 
beyond the point of maximum hardness 
to control growth or residual stress, or 
both). T8 means solution heat treatment 
followed by cold working and artificial 
aging. T9 means solution heat treatment 
followed by artificial aging and then cold 
working. T10 means artificial aging 
followed by cold working. 


Resistance to corrosion of some alloys 
is influenced by heat treatment. Espe- 
cially with 2014 and 2024, slow quench- 
ing lowers corrosion resistance and 
makes the alloys susceptible to inter- 
granular attack. Heating the alloy after 
solution heat treatment has the same 
effect. Artificial aging tends to restore 
resistance. 


Aluminum “springs” more under load 
than steel. This means care is necessary 
in clamping or checking the work to 
avoid distortion. 

The thermal expansion is about twice 
that of steel—a good rule is 0.0001 in. of 
expansion for each 8 F. When dimen- 
sional accuracy is important, overheat- 
ing is kept at a minimum with sharp, 
well-designed tools, a coolant, and feeds 
that are not too heavy. Even so it may be 
necessary to make a thermal allowance 
in measuring. 

Aluminum has a high coefficient of 
friction with steel. Tool surfaces must 
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table 1 . . TYPICAL CHARACTERISTICS OF SOME ALUMINUM ALLOYS 





Nominal Composition 





ed =also available in 


a 


Commercial 


Former 
Commercial 





1190-1215 


[<) 
n 


~ 
~~ 
n 


0.5 Pb, 0.5 Bi ° 995-1190 
950-1180 
955-1185 
950-1200 
948-1180 
940-1175 
935-1180 
1190-1210 
1165-1205 


990-1060 
1160-1205 


Wrought Alloys 


1100-1200 


1100-1190 


1055-1180 


1075-1205 


1080-1200 


1140-1205 
890-1180 


1055-1090 
1055-1155 
970-1155 
1005-1150 
1035-1105 
970-1090 
960-1080 


Die Castings 
~ =e 
non uwn 
coucolocos 


1055-1155 
959-1150 
965-1180 


onw 
ooo 


1075-1185 
840-1150 
1000-1160 


Sand Castings 


1055-1145 


SSA : ‘ 1055-1155 
SC64A ‘ 960-1140 

— ; 4 : 975-1165 
SN122A 2. : : 970-1030 
CN42A ; ‘ 990-1170 


CS42A ; 965-1180 


GZ42A ‘ 1050-1180 
SCSIA : 1000-1160 


Permanent-Mold Castings 


SG70A , ‘ 1055-1145 





Clad with 1.0 Zn aluminum (7072). a corrosion resistance raling of D. 
- Clad with 0.6 Si, 1.1 Mg aluminum (6003). . Air cool. 
- Clad with}99.30% min aluminum. &- Cool at 40 F per hr to 550 F. 
- Clad with 1.2 Mg, 0.25 Cr, 2.0 Zn aluminum (6258). b. Cool at 40 F per hr to 600 F. 
- In thicknesses of Y% in. and over,ni the —T3, —T4, or —T36 temper has i. For more stable anneal, reheat to 450 F for 2 hr after air cool. 
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Tension Elongation 
Soluti Precipitati M psi % in 2 in. Relative Characteristics” 














Welding 





Machinability 
Cold Work 
Alloy and 
Temper 


Gas 

A 
Resistance] 
Brazing 
Corrosion 
Resistance 


Yield, M psi 


Yield 

Sheet 
Casting 

Bar 
Compression 


Temp., °F 
Time, hr 
Temp., °F 
Time, hr 
Brinell 























fee — —_ -_ 23 13 5 35 45 5 9 5 B A+ A A B A A 1100-0 
= — _ _ 44 24 22 5 15 22 13 9 B B- A A A A A 1100-H18 
960-975 K _— 95 55 48 _ 15 48 32 18 A c- D D D D D 2011-T3 
960-975 k 320 14 100 59 45 _ 12 45 35 18 A D D D D D Ce 2011-T8 
930-945 k _ — 105 62 42 _ 20 40 38 20 A c B B B D Ce 2014-T4 
930-945 k 340 1 135 70 60 —_ 13 60 42 18 A c- D B B D ce 2014-T6 
930-945 k _ 105 62 40 _ 22 40 38 18 A c D B A D ce 2017-T4 
930-945 k _ _ 70 43 24 _ 27 24 28 13.5 A S- DBD c D D Cc 2117-T4 
940-960 k 340 10 = =120 61 46 _ 12 46 39 17 A _ D B B D c 2018-T61 
940-960 k 460 6 95 48 37 _ 11 30 -_ 2218-T72 
910-930 k _ — 120 70 50 18 _ 50 41 20 A c- D B B D ce 2024-T3 
910-930 k _ — 130 72 57 13 _ 57 42 18 A D+ D B B D Ce 2024-T36 
<— —* — _ 28 16 6 30 40 6 11 7 B A+ A A B A A 3003-0 
“> —_ _ _ 55 29 27 4 10 26 16 10 B c+ A A A A A 3003-H18 
— — ~_ _ 45 26 10 20 25 10 16 14 B A+ A B B B A 3004-0 
— — _ _ 77 41 36 5 6 34 21 16 B c+ B A A B A 3004-H38 
940-960 % 340 10 120 55 46 _ 9 46 38 16 c _ D B c D c 4032-T6 
-_ — - 36 21 8 24 _ 8 15 12 B A+ A A B B A 5050-0 
ee << — _ 63 32 29 6 —_ 28 10 14 B C+ A A A B A 5050-H38 
— _ _ _ 45 27 13 25 30 12 18 17 B A+ A A B Cc A 5052-0 
<< — _ _ 85 42 37 7 8 36 24 19 B C+ A A A Cc A 5052-H38 
46 — —_ _— 35 15 25 _ 15 22 17 c B+ C A B D A 5154-0 
— v — — 48 39 8 _ 39 28 21 c B+ C A A D A 5154-H38 
om — _ _ 65 42 22 _ 35 22 26 20 B A c A B D A 5056-O 
om — _ — 100 60 50 _ 15 59 32 22 B B- C A A D B 5056-H38 
960-980 k _ _ 62 30 20 _ 21 20 18 13 B B- A A A A A 6053-T4 
960-980 k 320 18 80 37 32 _ 13 32 23 13 B C+ A A A A A 6053-T6 
960-980 k _ _ 65 35 21 22 25 21 24 14 B B A A A A A 6061-T4 
960-980 k 320 18 95 45 40 12 17 40 30 14 B B-— A A A A A 6061-T6 
960-980 ~ 350 4 60 27 21 12 _ 21 17 10 B B A A A A A 6063-T5 
860-880 k 250 24 150 83 73 11 11 72 50 23 A D D D B D Cc 7075-T6 
_ — _ _— _ 39 21 2 > 25 19 Cc _ D D D D B 13 
— — —_ _ _ 30 16 9 _— 19 17 B —_ D D D D B 43 
— _ _ _ _ 40 24 3 _ 26 23 B —_ D D D D Cc 85 
—_ —_ _ —_ _ 45 27 8 _ 28 23 B _ D D D D A 218 
~— — — _ _ 44 27 3 _ 28 19 B _ D D D D B 360 
— — —_ — _— 43 26 2 _— 28 20 B _ D D D D Cc 380 
—_ — _ — _ 46 27 1 _ 29 21 B _ D D D D Cc 384 
— a a = 40 19 8 8 9 14 8 B _ A A A c B 43-F 
_ _ _ — 70 24 15 1.5 16 20 9 B _ c Cc c D D 113-F 
955-965 12 _ _ 60 32 16 8.5 17 26 7 B _ Cc Cc Cc D Cc 195-T4 
955-965 12 310 4 75 36 24 5.0 25 30 7.5 B _ Cc Cc Cc D Cc 195-T6 
_ — _ — 50 25 12 a 12 20 7 B _ c c Cc D A 214-F 
75 48 26 16 27 34 8 B _- D D D D A 220-T4 
_ — 440 8 65 28 23 1.5 24 22 7 B _ B B B Cc B 355-T51 
975-985 12 310 4 80 35 25 3 26 28 9 B _ B B B c B 355-T6 
_ - 440 8 60 25 20 2 21 20 7.5 B —_ B B B c B 356--51 
995-1005 12 310 4 70 33 24 3.3 25 26 8.5 B _ 8 B B Cc B 356-T6 
_ _ _ - 45 23 9 10 9 16 _ B _ A A A Cc B 43-F 
_ _ _ — 70 28 16 2 17 22 _ B _ B B B D D A108-F 
— — _ _ 85 30 24 1.3 25 24 9.5 B _- Cc c c Dd D C113-F 
- _ 340 16 105 36 28 0.5 28 28 13.5 C _ B B B D Cc A132-T551 
_ —_ 340 24 105 40 34 1 34 30 10.5 B _ Cc Cc Cc D Cc 142-T571 
955-965 6 400 4 110 47 42 0.5 44 35 95 B _— c c c D c 142-T61 
945-955 8 — -_ 75 37 19 9 20 30 9.56 B —_ Cc c Cc D c B195-T4 
945-955 8 310 6 90 40 26 5 26 32 10 B _ Cc Cc Cc D c B195-T6 
—_ _ _ _ 60 27 16 7 17 22 _ B _ Cc B c D A A214-F 
—_ _— 440 8 75 30 24 2 24 24 _ B _ B B B c B 355-T51 
975-985 8 310 4 90 41 27 4 27 34 10 B _ B B B c B 355-T6 
995-1005 8 310 4 85 38 27 5 27 30 13 B _ B B B Cc B 356-T6 








‘. Time varies with product, type of furnace, size of load, from 10 min for p. Ratings are relative: A, excellent B, good C, fair D, poor. For corrosion 
thin sheet in salt baths to several hours for large work in air furnaces. resistance D ratings may be satisfactory under many conditions, while A ratings 
m. Quench as rapidly as possible, preferably in a large tank of cold water. may require special protection under certain exposures. For welding and braz- 
Large sections may be quenched in hot walter to minimize strains. ing, C means limited because of crack sensitivity or loss in properties, D means 
®. Furnace cool. no suitable methods have been developed for general application. 
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Cutting edge- 
and nose 


contour — peference plane 


Top of back 
rake 20°-50° / 


Side clearance 
8°-/0° 


/ 
Front clearance 
8°-/0° 
FIG. | . . Typical lathe tool for aluminum is 
set slightly above the center of the work, 
has large rake angles and a round nose 


therefore be highly polished and free 
from scratches. When difficulty is en- 
countered in machining aluminum it is 
perhaps more often the result of attempt- 
ing to machine with tools polished as they 
would be for sfeel. 

In general, tools have more rake 
than for steel, with additional space for 
chips. Tools should be designed so that 
chips and cuttings are directed away 
from the finished work. Best machining 
speeds are high with moderate feeds 
and cuts. 

Tools should be gripped as near the 
cutting edge as possible. In addition 
machines must be free from vibration 
and lost motion in the feeding mechan- 
isms if best results are to be obtained. 

Chips are valuable and care to avoid 
contamination is desirable. When a pre- 
mium can be secured for scrap of con- 
trolled composition, cuttings from dif- 
ferent alloys are segregated. 


TOOL MATERIALS 


High-carbon steel is satisfactory at low 
cutting speeds or where few parts are to 


table 2... 


Aluminum 


be produced. In addition, it is commonly 
used for fragile tools such as small drills 
and taps. In this class it often outper- 
forms more expensive materials. 
High-speed steel is used most widely. 
The T2 tungsten steel has a higher re- 
sistance to abrasion than Tl and is 
better in most cases for aluminum alloys. 
The molybdenum steels are as good as 
Ti in most applications. However, the 
balanced M2 composition is better than 
Ml. Unless kept cool, they will burn 
during grinding. Cobalt steels have also 
been found suitable for aluminum. 
Cast-alloy tools are capable of speeds 
30 to 60% higher than HSS. On ma- 
chines of limited power, they can be 
operated at maximum speed available. 
Carbide tools are necessary for the 
alloys containing large amounts of silicon. 
They are also advantageous for large 
production runs on the other alloys. 
Diamond-tipped tools are of value for 
light finishing cuts when an extremely 
fine finish or extremely accurate sizing 
is required. 


CUTTING OILS 


Whenever heavy cuts and feeds are 
employed a coolant is desirable. For 
this purpose soda water or a lean, solu- 
ble-oil solution, perhaps with a little lard 
oil or kerosene added, is satisfactory. 
Such coolants are widely used for mill- 
ing, drilling, and sawing. 

When lubricating characteristics are 
required, a straight mineral oil with 
viscosity about 60 sec Saybolt universal 
at 100 F gives good results at. little 
expense. Better results can be obtained 
by adding 5 to 10% of a fatty oil such as 
lard oil. Heavy cuts may require higher 
viscosity lubricants. 

Many excellent proprietary oils de- 
signed especially for machining alumi- 
num are available. 

The cutting fluid should be supplied 
copiously, preferably under pressure, 
to the junction of tool and work. If 


TURNING PRACTICE WITH ALUMINUM ALLOYS 





HIGH-CARBON OR HIGH-SPEED STEEL 


CEMENTED-CARBIDE 
TOOLS 





Max Cut, Speed, 
Alloy Type in. fom 


Feed, Max Cut, 
ipr in. fpm ipr 


Speed, Feed, 





700-1600 
up to 650 
up to 400 
1500-3500 
600-2000 
up to 600 


(Soft. . 0.250 
{Hard 0.200 
| High silicon 0.120 
0.040 
0.020 
0.020 


Finishing Roughing| 


High silicon 


up to 0.050 
0.007-0.020 
0.007-0. 020 
0. 004-08 .015 
0.002-0.010 
0. 002-0 .004 


4000-7000 
500-1300 
500-1000 

6000-8000 
700-2500 
500-1500 


0.250 
0.200 
0.120 
0.020 
0.020 
0.020 


up to 0.012 
up to 0.010 
up to 0.008 
up to 0.005 
up to 0.010 
up to 0.004 
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applied from below, secondary clearance 
of the tool is increased to permit the 
cutting fluid to reach the cutting edge. 


TURNING AND BORING 


Lathe setups must be rigid because 
best results are obtained at relatively 
high speeds. Both tool and workholders 
should be of heavy construction. Soft 
liners between work and jaw faces pre- 
vent marring of the work. 

Because thermal expansion is a major 
factor, internal expanding chucks should 
be checked often to see that the ex- 
pansion does not loosen the grip. Ex- 
pansion may put heavy end thrust on the 
tailstock so that live centers are prefer- 
able to fixed centers. 

Long bars introduced through the 
lathe headstock should be supported on 
rollers to prevent whip by the free end. 

Most authorities agree on round-nose 
tools with large rake angles set at or 
slightly above the center of the stock. If 
the rough and finish cuts are made with 
the same tool, the cutting edge should 
be restored before the finishing cut. 
Tools may be made from conventional 
rectangular stock or toolbits for various 
special toolholders can be ground to the 
desired angles. Holders which support 
the toolbit in a near-vertical position are 
especially good because they allow large 
rake angles without weakening the bit. 

Chip disposal may become a problem 
because of the continuous chips pro- 
duced. Decreasing rake angles or in- 
creasing feed may cause more curl in the 
chips result:ng in better chip breakage. 
These changes tend to reduce the quality 
of surface produced and the extent to 
which they can be employed varies with 
different alloys. When satisfactory chip 
control is not possible by these means, 
a chip breaker may be ground in the 
tool. 

Boring tools generally have about the 
same angles as turning tools except that, 
naturally, front clearance must be larger 
for small bores so the tool will clear 
work. 


SCREW-MACHINE WORK 

Box tools ground with a cutting angle 
of 82° having no top rake are satis- 
factory for 2011-T3. With the other 
alloys a hook should be ground in the 
tool to provide freer cutting and to coil 
the chips and guide them away from the 
work. The hook is V-shaped and should 
provide rake of 45 to 55°. A land should 
be left between cutting edges and hook 
of 0.0 to 0.020 in. depending on depth 
of cut, with the larger lands for deeper 
cuts. 

Round stock can be turned at about 
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700 fpm, hexagonal stock at 450 fpm, 
and square stock at 300 fpm. The slower 
speeds are needed because of the inter- 
mittent cutting action. 

Cutoff tools with a front angle of 22 
to 23° will give good results. On straight 
cutoff tools for heavy cuts this may be 
reduced to 8 to 15°. To avoid burrs in 
tubing, a cutoff tool may have two points 
on the cutting edge. 

Circular cutoff tools should be pro- 
vided with %° side clearance in back 
of the point. Straight cutoff blades have 
8 to 12° front clearance and normally 
some side clearance below the cutting 
edge but none on the length of the tool. 
For 2011-T3 a top raké of 0 to 3° and 
for other alloys of 5 to 10° is normal 
on circular cutoff tools. Straight cutoff 
tools are set in the toolholder to give 
5 to 15° top rake. Sometimes a hook is 
necessary for cutoff of the softer alloys. 

Drills with relatively slow spiral 
(“plastics” type) with wide, polished 
flutes and a 60° point angle are used 
successfully. 

Standard knurling tools are suitable. 
Large diameter knurls are desirable be- 
cause of the high speeds. Best angle for 
knurl teeth is 90°. 


PLANING AND SHAPING 

The relatively slow speeds generally 
available suggest that as heavy a rough- 
ing cut as possible should be made. Work 
must be anchored securely with rigid 
support. Roughing tools should be sturdy 
with moderate rake. Such a tool does 
most of the cutting at its side. Roughing 
cuts are generally taken at the maxi- 
mum speed of the machine. 

Finishing tools have large rake angles, 
are designed to take a slicing cut. Cuts 
should be light and feeds fine. The 
finishing tool must be lifted on the return 
stroke to avoid marring the work and 
rapid dulling of the tool. A shaping speed 
of about 400 fpm is required for good 
finishes. 


MILLING 

Milling is probably the most efficient 
method of machining aluminum alloys. 
High cutting speeds are possible and 
relatively short chips are produced. 
Vertical milling is preferable when pos- 
sible because of the greater ease of 
chip disposal. 

Climb milling will result in more effi- 
cient cutting, less heating of tool and 
work, longer tool life and better finish. 
But climb milling should not be at- 
tempted except with rigid setups in 
sturdy machines free from play in table 
and feeding mechanism. 

Cutter and spindle must be free from 
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vibration, particularly with carbide-tipped 
cutters. 

Milling cutters may be plain or in- 
serted tooth. The inserted-tooth cutters 
are generally preferred when they are 
suitable. Relatively few teeth are em- 
ployed and tooth design corresponds to 
the general principles of single-point 
tools. More teeth can be included for 
finishing cuts than for roughing cuts. 

A spiral or helix on the teeth is de- 
sirable on plain cutters to give the slicing 
action desirable in cutting aluminum. 
Helical plain milling cutters may have 
helix angles of 50° if there is consider- 
able top rake. If two helical cutters of 
opposite angles are mounted to balance 
axial thrust, the cutting edges should 
meet at an obtuse angle. This will avoid 
pockets in which chips might be packed. 

Nicking the teeth of plain milling cut- 
ters will result in shorter chips and is 
sometimes necessary. 

Cutters should be of the smallest diam- 
eter possible for minimum deflection and 
vibration. Large arbors are desirable for 
resistance to deflection is essential. Chat- 
ter is reduced in conventional cutters if 
the cutter is inclined to the work and the 
leading corner is beveled at about 45°. 

Router bits are usually HSS, of %e- 
or 7144-in. dia. Typical is a 25° helix 
single-flute style, highly polished. Right- 
hand helix will clean the chips better but 
tends to lift the work. When work cannot 
be rigidly held down, left-hand helix 
cutters are preferable. 


DRILLING 

For lathe and screw-machine work, a 
straight 2-flute drill gives good results, 
although a slow spiral is sometimes de- 
sirable. 

On drillpress work the standard 28° 
spiral drill is satisfactory especially on 
holes of medium depth. Deep or large 
holes are better done with drills of in- 
creased spiral. Large, deeply cut flutes 
with highly polished surfaces are de- 
sirable. 

The standard point angle of 118° is 
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FIG. 2 . . Roughing tool for planing alu- 
minum (top) has moderate rake for a heavy 
cut. Finishing tool (bottom) has larger rakes 
for better finish 
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FIG. 3 . . Box tool for screw machines has 
clearance d of 80°, cutting edge a of 
82°. Side rake ¢ gives slicing action. V-hook 
is designed to produce cutting angle b of 
27 to 37° 


table 3 . . MILLING PRACTICE WITH ALUMINUM ALLOYS 





HIGH-CARBON OR HIGH-SPEED STEEL 


CEMENTED-CARBIDE TOOLS 





Feed 


Feed 





Max Cut, Speed, om 
Alloy Type in. fpm Max 


In. per 
fpm Tooth 


Max Cut, Speed, 
in. fpm Max In. per 
fpm Tooth 





700-2000 10 
Baie « v9 500-1500 10 


Riica dace up to5000 10 
up to 4000 10 


r 
f 


Ha 
B {So 
\Hard... 


0.005-0.025 
0.005-0.025 


0.005-0.025 
0.005-0.025 


3000-15,000 20 0.004-0.020 
3000-15,000 20 0.004-0.020 
3000-15,000 20 0.004-0.020 
3000-15,000 20 0.004-0.020 








American Machinist e« MID-NOVEMBER, 1955 





COPPER @ NICKEL 


FIG. 4 . . Cutoff tool for aluminum tubing 
has two points to avoid forcing a burr into 
the hole 
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FIG. 5 . . Chaser design for self-opening 
diehead for threading aluminum 


satisfactory, but may be increased to 
130 to 140° to facilitate chip removal 
and minimize burning. For high-silicon 
alloys the drill should have a sharper 
point for easier penetration. Drills for 
thin sheet, as with other materials, need 
to be very obtuse—almost flat—so the 
drill will cut the full diameter before the 
point breaks through. 

Standard lip clearances of 12 to 15° 
may be increased to as much as 20° when 
feed is heavy or in drilling the softer 
alloys. 

Small drills can generally be operated 
at the maximum speed of the drillpress. 
For larger drills, one recommendation 
is for speeds to give about 500 fpm for 
carbon-steel drills, 600 fpm for high- 
speed drills, and 2000 fpm for carbide- 
tipped drills. 

Power feeds may be increased with 
the diameter of the drill. For drills up to, 
¥%-in. dia feeds may be 0.004 to 0.012 
ipr; for drills %- to 1%-in. dia, 0.006 to 
0.020 ipr; and for drills over 1%-in. dia, 
0.016 to 0.035 ipr. Plain carbon drills 
should be fed at slower rates than high- 
speed or carbide drills; probably not over 
0.020 ipr. 
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For anything but thin work, cutting 
oil in large quantity is desirable. It may 
be desirable to remove the drill several 
times so the oil will flood the hole com- 
pletely. Drills of special design which 
supply coolant to the tip give excellent 
results. 


Best design for most applications is 
a reamer with 7 to 10° negative spiral 
(spiraled opposite to direction of rota- 
tion). Holes to be reamed should be 
0.006 to 0.016 in. undersize so that 
a definite cut will be taken. 

Reamers should have large, highly pol- 
ished flutes. A reamer with alternating 
left and right spirals has less tendency 
to chatter and does not overfeed as will 
the straight posjtive spiral. Reamers 
should have radial rake of 5 to 10°, a 
narrow margin of 0.020 to 0.060 in. 
with relief of about 5 to 7° blending 
into a clearance of 15 to 20°. Carbide 
reamers should be about 20% thicker 
with as little clearance as possible. 

Maximum peripheral speeds may be as 
high as 200 to 400 fpm. They should 
be considerably less on the harder alloys. 
Feeds for rough reaming may be 0.013 
to 0.035 ipr, for finish reaming they 
should be about 0.003 to 0.010 ipr. 

If variation in the size of reamed holes 
is encountered, the cause may be im- 
proper tool design or dull tools for pre- 
liminary operations which leave a work- 
hardened surface. 


TAPPING AND THREADING 


Aluminum threads have a tendency to 
seize. For this reason very fine threads 
and those with a sharp V-contour should 
be avoided. A rounded or trapezoidal 
thread that is smoothly cut is less 
likely to cause trouble. In addition, tight 
threads must be avoided. Tapping allow- 
ance can be less or an oversize tap can be 
used. Anti-seize compound or anodizing 
is desirable if threads are to be loosened 
and tightened frequently. 

Taps should be undercut to provide 
top rake of 10 to 20°. Flutes should be 
deep, wide and highly polished. Straight- 
fluted taps are satisfactory on the harder 
alloys; spiral-fluted taps are desirable 
on the softer alloys. For right-hand 
thread, the tap should have about 30 to 
40° right-hand spiral. 

For through holes (or blind holes 
with chip space at the bottom) spiral- 
pointed (“gun”) taps cut freely and give 
excellent results. They cannot be used 
for tapered threads. 

Threading dies should be undercut to 
provide top rake—about 25° for harder 
alloys, as much as 45° for the softer 


alloys. Backs of the lands should be 
slightly undercut to prevent clogging of 
the tool when backing off. 

Thread chasing tools should have 
about 30° top rake. One recommendation 
is for a tool ground to the thread con- 
tour, with slight side rake, fed into the 
work at an angle of 30°. 


BROACHING 


Standard broaching equipment is satis- 
factory with speeds chosen in the upper 
range available. Broaches take a greater 
cut per tooth than in broaching steel. 
Pitch should be coarse with only two or 
three teeth cutting at any one time. For 
finish broaching the best results may be 
obtained with only one tooth engaged 
for external work and two teeth for 
internal work. 

Broach teeth need rake angles of 10 
to 20°. Side rake of 5 to 20° on external 
broach teeth will produce a better finish. 
Roughing teeth should be nicked to 
break chips and avoid clogging. 

Keep clearance angles at a minimum— 
2° for roughing and 1° for finishing to 
minimize loss of size in sharpening. 
Sharp teeth with rigid support and clamp- 
ing for work are essential. 


SAWING 


Saws should have relatively coarse 
teeth with curved gullets. and should be 
free from sharp corners, burred edges, 
or rough surfaces to which cuttings 
could adhere. A small clearance must be 
provided so that sides of the teeth will 
not drag. 

Circular saws with broad teeth are 
widely used, but saws with chip-breaker 
teeth are more satisfactory. Alternate 
teeth of these saws cut wide and deep. 
Teeth with alternate side rake are also 
good. Rake should be about 15°. In the 
larger sizes inserted teeth of high-speed 
steel or carbide are available. Top rake 
or “hook” may be as high as 45° for 
the soft, gummy alloys, but would be 
much less for the harder alloys. Carbide 
teeth have top rake of 5 to 10°. 

High speeds with light feeds are de- 
sirable. With carbide teeth, speeds range 
up to *5,000 fpm. High-speed saws are 
run at about 5000 to 7000 fpm. Feeds 
range from about 2 ipm for the hardest 
alloys to about 24 ipm for the softest. 

Bandsawing machines perform well on 
aluminum alloys. Blades of spring- 
tempered steel are suitable for light 
work and may be sharpened by filing. 
For heavier work the flexible-back saw 
with teeth hardened to the gullet is pref- 
erable. Friction sawing is not recom- 
mended. Alternate set teeth are good 
with side rake of about 15° and top rake 
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of 10 to 20°. With hand feeding, less top 
rake is needed to avoid overfeeding. 
Blades must be supported both above and 
below the work. Blade speeds normally 
range from about 2000 to 5000 fpm but 
may be as high as 7500 fpm for thin 
stock. Blades should have as few teeth 
as possible for the work thickness, but at 
least two teeth should be in the cut. 

Hacksaw blades with wavy-set teeth, 
about 5 to 15 per in., work well for 
hand cutting. 

Lubrication is essential for all but the 
lightest cuts. Soluble oils or mineral base 
oils are good. In some cases paraffin or 
heavy grease can be applied directly to 
the blade. 

Rubber-bonded abrasive cutoff wheels 
are useful for cutting the harder alloys, 
especially those of high-silicon content. 
Abrasive wheels will load on the softer 
alloys, and sawing is preferred. 


FILING 


The softer aluminum alloys tend to 
clog the teeth of the file unless little 
pressure is applied. For filing roughness 
from castings, a special file which has 
coarse upcut teeth with a fine overcut 
tooth is desirable. This design results in 
many small scallops which break up the 
filings and allow the file to clear itself 
of chips. This file leaves a better finish. 


For sheet and bar aluminum, a coarse 
single-cut file with curved teeth, or a 
milled-tooth file, is recommended. 


For finer finish a finer single-cut file 
such as the mill bastard or long-angle 
lathe file is advisable. The long-angle 
lathe file, which has 45 to 55° side shear 
which helps force filings from the teeth, 
is especially good for finish filing of small 
to medium work. 


On intricate operations where shaped 
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files are needed, regular American or 
Swiss pattern files with light pressure 
will serve. 

Rotary files or burs should have coarse, 
sharp, spiralled teeth with smooth, deep 
flutes. The notched type is less likely 
to clog. They are operated a high speeds. 


Hard, free-machining alloys can be 
ground with good results but there is con- 
siderable difficulty with the common 
alloys, especially in the softer tempers. 

Silicon-carbide wheels of the free- 
cutting types are generally best. Alumi- 
nous abrasives are sometimes employed 
for rough grinding. 

For rough grinding, a silicon-carbide 
wheel of medium hardness and about 24 
to 30 grit in a synthetic resin bond is 
satisfactory. For finish grinding, softer 


table 4 .. MINIMUM RECOMMENDED RADII FOR 90° COLD BENDING ALUMINUM SHEET 





THICKNESS OF SHEET—inches 





0.025 


0.032 0.040 0.051 0.064 
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BEND RADII IN 32NDS OF AN INCH 
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silicon wheels of 30 to 40 grit in a 
vitrified bond are common. 

Speeds up to 9000 fpm are possible 
for rough grinding, with not over about 
6000 fpm for finish grinding. Normal 
table traverse speeds serve for rough 
grinding, but are reduced considerably for 
finish grinding. 

A soluble oil at about 30 or 40 to 1 
is a suitable grinding compound. Grind- 
ings must be removed from the com- 
pound before it is recirculated. 


ABRASIVE-BELT GRINDING 


Coated-abrasive belts are often the 
most satisfactory way to grind aluminum 
and applications are expanding rapidly. 
Line contact grinding, in particular, pro- 
vides speed and flexibility of grinding. 

Both silicon-carbide and aluminum- 
oxide abrasives are employed. For stock 
removal, grits of 80 to 150 are normal, 
while for finishing operations they may 
range from 180 to 220 or even to 320 
grit. Open-coat belts are best because 
the voids between grains prevent loading. 

When a one-pass operation is desired 
a rubber contact roll of 40 to 50 Duro- 
meter hardness will conform to bow or 
twist in the piece. For a roughing opera- 
tion, a contact roll of 70 Durometer 
hardness will size stock and remove im- 
perfections. 

For complex shapes, either contact 
rolls of special design on abrasive cloth 
in shapes or rolls may provide a solu- 
tion. Various special machines have also 
been developed for belt grinding. 

Wax or grease applied to the belt 
will result in a finer finish. For most 
operations, a waterproof belt and a gen- 
erous supply of water or soluble oil are 
desirable to prevent belt grinding. 

For most operations, belt speeds of 
5000 to 7500 sfpm are desirable. 

Abrasive belts are widely employed 
to produce tapered sheet for aircraft. 
Good results are reported with 36-grit 
silicon carbide taking a cut of 0.020 to 
0,060 in. at a feed of 30 to 60 ipm; fin- 
ishing with a 150-grit belt at 20 to 30 
fpm and taking a cut of 0.0005 in. to 
remove grinding marks. 


- BLANKING TOOL CLEARANCES 
FOR ALUMINUM 


table 5 





Shear Strength, psi Die Size 





Up to 10,000 
10,000 to 12,000 
12,000 to 15,000 
15,000 to 18,000 
18,000 to 24,000 
24,000 to 30,000 
30,000 and Up 


Punch Size +0. 
Punch Size +0 
Punch Size +0 
Punch Size +0 
Punch Size +0. 
Punch Size +0. 
Punch Size +0 
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Pressworking Aluminum 


Most of the aluminum alloys can be 
readily formed cold. However the wide 
range of properties and of the alloys and 
tempers of a given alloy make for con- 
siderable variations in the amount of 
forming or drawing possible. 

The nonheat-treatable alloys, 1100, 
3003, 3004, 5005, 5052, and 5154 work 
harden but have good forming qualities 
in the softer tempers. Less severe opera- 
tions are possible when starting with the 
harder tempers. Alloys 5052 and 5154 
strain harden rapidly and are less suit- 
able for deep draw operations requiring 
multiple reductions. 

The heat-treatable alloys, 2014, 2024, 
6061, and 7075 can be formed readily in 
the annealed temper and are often worked 
in this state. Alloy 6061 can be worked 
much like soft 3003. The others have 
only fair forming qualities, even in the 
soft temper. Work can be done after 
solution heat-treatment and quenching 
but it must be done as quickly as pos- 
sible after the quench. 

Serious distortion develops during 
quenching and whenever possible these 
alloys should be heat-treated before 
forming. 


SHEARING AND BLANKING 


All alloys, regardless of temper, can 
be sheared in conventiona: equipment 
of suitable capacity. If shears have a me- 
chanical holddown, clearance should be 
about 0.1 the sheet thickness. A low 
rake angle on the upper knife is desirable 
for thin stock to reduce twist. A problem 
is marking of finished sheets by the hold- 
downs. Covering the table with kraft 
wrapping paper or fiber board and equip- 
ping the hold-down feet with composition 
pads or rubber cups will prevent marking. 

Clearance for. blanking tools should 
be 12 to 18% of sheet thickness depend- 
ing on shear strength of the metal. For 
punching, total clearance should be about 
5%. Dies should taper about 0.75° away 
from the cutting edge. Punches are gen- 
erally annealed tool steel and dies are 
hardened tool steel. Cutting edges of 
both punch and die must be kept sharp. 

To reduce the press load in blanking, 
the die can be ground at a tilt, prefer- 
ably on two planes to provide two high 
and two low points. These should vary 
from flat by an amount equal to 50 to 
100% of sheet thickness, preferably the 
latter. Punches should be ground flat. 
For piercing operations the die must be 
flat but the punch can be ground at an 
angle. 


SILVER @ GOLD @ INDIUM @ LITHIUS 


Band saws and routers are suitable for 
blank production. 


Bending is easily performed in brakes 
or by continuous roll-forming by conven- 
tional methods. Equipment must be kept 
clean to avoid marring the surface. The 
radius required may vary from 0 to 10 
times sheet thickness, depending on alloy, 
temper, and thickness. 


FORMING 


The Guerin process is widely used for 
forming and shallow drawing. A rubber 
pad serves as the die and, being con- 
fined in the press container, forms the 
work to the shape of the punch or form 
block. It has the advantage, in addition 
to tooling economy, that springback can 
be compensated for by tapering the sides 
of form blocks so that the work is over- 
bent. 

Power hammers are also employed for 
forming and shallow drawing. The sheet 
can be shaped to the dies by a single 
blow or by a series of blows. 

Aluminum sheet is also formed in 
stretcher presses. This method is suit- 
able for sweeping contours and causes 
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FIG. 6 . . Tapered punch and rubber pad 
compensate for springback 
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table 6 . . 180-DEGREE COLD BENDING— 
METAL TO METAL 





Max. Thickness, 
Temper in. 





—Oto —H14 250 
—H16 016 





3003 6951 —Oto —H12 250 
5005 —H14 125 
5357 





3004 and clad 3004 -O 
5154 —H32 





5050 —O 
-H32 
—H34 





—-O 
—H32 
—H34 





6061 —-O 
2024 and clad 2024 —O 





2014 —O 





little trouble from spring-back. For a 
detailed discussion of this process refer 
to American Machinist Special Report 
No. 369 (AM—Jul 19 °54, p133). 

When forming thin sheet in a press 
brake the female die is sometimes lined 
with neoprene or the sheet is covered with 
Scotch tape to prevent marking. 


DRAWING 

Equipment and tools are similar to 
those for drawing other metals. If suc- 
cessive draws are made without anneal- 
ing, the amount of reduction per draw 
must be reduced progressively in the 
first steps. There is little change in hard- 
ness after the third draw. 

Radius on the die should be 4 to 15 
times the metal thickness. Punch radius 
should be at least four times metal thick- 
ness. 

Dies and punches should be designed 
so that there is little change in metal 
thickness. This design factor is quite 
different from practice on steel and brass 
and tools designed for the latter are not 
likely to work with aluminum. 

Mineral oils, soluble oils, water-solu- 
ble compounds, tallows, and waxes have 
all been reported as suitable for drawing 
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aluminum. Choice will depend on partic- 
ular conditions and may best be made 
by testing several lubricants, oils are not 
generally suitable. For severe draws a 
mixture of mutton tallow and paraffin 
is suitable. 


IRONING 


When aluminum shells are required 
with heavy bottoms and relatively thin 
sidewalls, they can be produced by iron- 
ing. Sidewalls of the shell may be ironed 
completely to a reduced gage, or an 
edge or flange at the open end can be left 
at the original thickness. 

The amount of reduction in a single 
ironing operation depends on the degree 
of hardness in the shell at the start of the 
ironing operation. By annealing the drawn 
shell (first removing drawing lubricant to 
avoid staining) as much as 40% reduc- 
tion in sidewall thickness can be ob- 
tained in a single ironing operation on the 
most ductile alloys. 


BULGING 


Production parts with re-entrant shapes 
can often be formed by bulging. Ability 
of the alloy to stretch will limit the 
amount of bulging possible before frac- 
ture. By annealing the part, diameter may 
be increased by 15 to 35%. 

Properly designed steel tools made in 
segments can be used. Smoother sur- 
faces can usually be obtained with a 
rubber punch or by using hydraulic or 
pneumatic pressure. 


Casting Aluminum 


There are about a hundred casting 
alloys commercially available today. 
However, about ten of these account for 
most of the production and will meet 
nearly all requirements. Commercially 
pure aluminum is not suitable for cast- 
ing. 

It is desirable to have uniform sec- 
tions throughout a casting. Variations in 
section may cause shrinkage and crack- 
ing. If changes are necessary, they should 
be gradual. Minimum section thickness 
for sand castings is generally %g¢ in. 

If ribs are involved, it is desirable to 
have them project into the bottom part 
of the mold. \ 

Generous fillets are desirable. Shrink- 
age may vary from 40 to %p in. per ft. 
Allowance for machining will generally 
vary from % in. in small and medium 
casting to % in. or more in large castings. 

Inserts can be cast in place. Cast 
iron and steel are most common, though 
copper and brass inserts are practical 
with proper care. No metallurgical bond- 
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NECKING 


Tops of drawn shells can be stressed in 
compression to reduce their size. Only a 
limited reduction is possible in a single 
operation, depending on both the alloy 
and the conditions under which the shell 
was drawn. Trial and error will indicate 
the amount possible, which is likely to be 
between 6 and 15% reduction in diam- 
eter. Angle of the section between the 
Original shell and the neck should not 
exceed 35° to avoid collapsing the top 
of the shell. 


COINING 


Designs can be developed with rela- 
tive ease in aluminum surfaces by cold 
forging or coining. This method is also 
used extensively for re-shaping operations, 
such as sharpening corners after forming. 


SPINNING 

Spinning, alone or in combination 
with drawing, is an economical method 
of producing parts. Pure aluminum 1100 
can be spun cold to complicated shapes. 
3003 is widely used because of its higher 
yield strength, but is not quite as easy to 
form. If 5052 or the heat-treatable alloys 
are spun, they must be annealed to re- 
move work hardening or heated with a 
torch during spinning. 

Beeswax, tallow, and petroleum jelly 
are suitable lubricants for most work. 
Large blanks can be lubricated with laun- 
dry soap. 


ing will take place so inserts must be 
designed for mechanical retention. 


SAND CASTING 


Cores may be made of either green 
or dry sand. Foundry practice in general 
follows the methods employed with other 
metals. It is important to deliver the 
metal to the mold with as little oxide 
content as possible. The light weight 
lowers mold pressures and permits lighter 
ramming. 

Some of the alloys, especially those 
containing copper, are hot short. They 
pass through a range of low strength 
just after solidification. Care is neces- 
sary to avoid cracking while in this range. 

Gates and risers are removed with 
bandsaws when possible. Circular saws, 
hacksaws and pneumatic chipping ham- 
mers are also employed. Flexible-shaft 
grinders are ideal for snagging. Surface 
speeds of 5000 to 7000 or even 10,000 
fpm with aluminum-oxide abrasive wheels 
from No. 14 to No. 36 are customary. 
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Polishing is accomplished with canvas or 
muslin wheels or hand or rotary files. 
Sand-, dust-, steelgrit-, or shot-blasting 
are excellent cleaning methods. 


PERMANENT-MOLD CASTING 


Castings in permanent molds with 
either sand or permanent cores can give 
closer size control, finer grain structure, 
and higher tensile strength than sand 
casting. 

When possible, heavier sections should 
be located at the parting line. Cooling 
of thick sections can be speeded with an 
air blast or ribs on the outside of the 
mold. Cooling of thin sections can be 
retarded by covering this section of the 
mold with asbestos. 

Molds are usually made of gray cast 
iron. The cavity should be highly polished 
and then several thin coats of a suitable 
mold coating applied. Available coatings 
contain one or more refractory mate- 
rials such as French chalk, china clay, 
whiting, talc, asbestos, mica, and fireclay. 
The coating is sprayed into the mold at 
about 400 F, then polished with fine steel 
wool. 


Forging Aluminum 


Of the nonheat-treatable alloys, 1100, 
3003, and 5052 are forged to some ex- 
tent, though higher strength than they 
afford is a usual requirement when forg- 
ing is considered. 

Forgings are made from stock in as- 
fabricated condition, then heat-treated to 
desired temper; 2014-T6 (where highest 
strength is required) or 2014-T4 (used 
for work formerly forged from 2017). 
Aircraft propellers, and jet impellers are 
forged of 2025-T6. Pistons for internal- 


Punch has shape 
of inside of 
aeve cup 


Die cavity 
has shape 
of outside of 
guns cup 
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INVESTMENT CASTING 

Precision investment castings are made 
with plaster molds generally produced 
from master patterns rather than by the 
more expensive lost-wax process. If the 
mold is chilled to —50 F and cooling 
liquid (in larger castings) is piped through 
the mold, aluminum alloys can be cast 
with tensile strength about twice that 
obtained by other methods. The process 
has been described in detail in Amer- 
ican Machinist Special Report No. 186 
(AM-Jun 19 °47, p 125). 


DIE CASTING 


Aluminum die castings have replaced 
zinc in many applications. The alloys 
most often used are A380, which is the 
cheapest, 360 and A360, which have high 
corrosion resistance, easy casting and 
molding qualities, but less impact 
strength; and 218, which gives the best 
properties but requires more care and 
closer control in casting. Refer to Amer- 
ican Machinist Special Report No. 197 
(AM-Dec 18 °47, p 103). 


combustion engines are forged of 2018- 
T61 and 4032-T6. 

Excellent forging characteristics are 
found in 6151. Because of its high yield 
strength there has been some work done 
with 7075, but it is harder to forge than 
the other alloys. 

In a temperature range just below the 
melting point, aluminum alloys become 
brittle or hot short. Some of the alloys 
are also cold short. This establishes a 
relatively limited temperature range 
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within which forging must be completed. 

Where it is possible, some designers 
sink the entire impression in one die. 
When this is not possible, the parting 
line is located as it would be for steel. 

Dies require more liberal corner and 
fillet radii than is necessary for steel. 
Even relatively wide ribs should have full 
radii, rather than a flat section in the 
center. 

It is possible to form holes in parts by 
forging a depression that leaves a %-in. 
web, but the depth of the depression 
should not exceed % the width or diam- 
eter. When the web is punched out it is 
not advisable to attempt to punch out 
part of the draft and fillet sections as 
could be done with steel. 

For hammer forging the standard draft 
angle is 7°. There is no established stand- 
ard for press forgings, with practice 
varying from 0 to 7°. The most common 
angle is probably 1 to 3°. 

All of the aluminum alloys can be 
hammer forged. However, 7075 can be 
hammer forged with considerable diffi- 
culty and users report better results with 
press forging. All of the alloys can be 
forged in either mechanical or hydraulic 
presses. 

Cold press forging is possible when 
little horizontal metal flow is required. 
For extensive cold forging, it may be 
necessary to divide the operation into 
several stages and anneal after each stage. 

Dies for press forging are ordinarily 
hardened to 55 to 60 scleroscope or 
higher. Hammer dies may be this hard 
for wide, thin forgings, but for average 
work should be from 48 to 51 and large 
dies with deep impressions are prefer- 
ably 43 to 48 scleroscope. 

A smoother surface is required than is 
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Impact extrusion forms cup-shaped parts like this, 
usually in high-speed crank presses. It is possible to extrude the 


metal through an orifice in the lower die to produce work with 


30 





a stem. Most impact extrusions are made with 1100, but shells 
with heavy walls can be extruded from 6151 and 606! 
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table 7 . . TYPICAL FORGING 
TEMPERATURES FOR ALUMINUM 





Blocking, °F. Finishing, °F. 








Mini- Maxi- Mini- Maxi- 
mum mum mum mum 





780 810 800 830 
650 830 650 830 
ae 860 —_ 860 
oni 870 — 870 
— 880 880 
675 730 700 750 





necessary for forging steel. Polishing 
marks should be in the direction of 
metal flow. 

Dies are preheated to 250 to 400 F 
before operating and with hammer dies 
the first 50 to 100 blows should be 
taken lightly. 


Joining Aluminum 


RIVETING 


Rivet holes may be drilled, punched, 
subdrilled and reamed, or subpunched 
and reamed. Reamed holes are much pre- 
ferred. It is easier to drive rivets when 
clearance is small—about 2 to 3% of 
the shank diameter is ideal. Hot rivets re- 
quire slightly more clearance. Clean, 
sharp tools are required and burrs and 
chips should be removed. 

When countersinking for flush riveting, 
a stop to prevent going too deep is 
desired. Sheet up to about %g¢-in. thick- 
ness is dimpled rather than countersunk. 
A dimpled joint is stronger than a 
countersunk joint. 

Faying surfaces should always be 
painted before assembly for maximum 
resistance to corrosion. The metal is 
cleaned with a phosphoric-acid solvent 
compound followed by a single coat of 
zinc-chromate primer. This should dry 
before assembly. Work must be assem- 
bled firmly with bolts before riveting is 
begun. 

Rivets of pure aluminum (1100) are 
used only for non-structural joints and 
are easily driven cold. Rivets made of 
2117-T4 are driven cold and are suitable 
for joining 2014, 2017, and 2024. Rivets 
of 2017-T4 are reheated just prior to 
use after which they are driven before 
age hardening (which starts in 1 to 2 hr). 
In the larger sizes they can be driven 
hot. They are used for the same alloys 
as 2117-T4 and are somewhat stronger 
if driven properly. Rivets of 2024-T4 
are also reheat-treated just before driving 
but remain soft after quenching only 
about 20 min. These rivets are the 
strongest and hardest to drive. Both 2017- 


Lubricant, sprayed or swabbed on the 
dies, is a mixture of high- and low- 
viscosity oils. Mineral, vegetable, or 
animal-base oils can be used as the 
high-viscosity oil. This is mixed with a 
suitable solvent for easier spreading in 
about a 50-50 proportion. 

Rolled or extruded stock can be forged 
but the grain structures are different. 
Rolled stock is preferable, especially in 
the larger sizes. Aluminum forgings show 
greater difference in properties with and 
across the grain than do steel forgings. 

With proper heat-treating and aging, 
properties that are quite satisfactory can 
be obtained from forgings made from ex- 
truded stock. 

After bar stock is cut to length, edges 
are frequently chamfered. Surface de- 
fects in the stock may cause serious 
difficulty. 


T4 and 2024-T4 can be kept soft longer 
by storing at low temperatures, generally 
with dry ice for cooling. Rivets of 6053- 
T61 are driven cold without reheat- 
treatment. They have excellent corrosion 
resistance for joining 5052, 6053, and 
6061 alloys. 

Blind rivets are available in the smaller 
sizes which can be driven from one side 
only. These are of various special designs. 

Minimum spacing is three times rivet 
diameter; in general, the maximum is 24 
times the thickness of the work. Edge 
distance usually should be at least twice 
rivet diameter. 
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WELDABILITY 

Easiest welding alloy is 1100 (commer- 
cially pure aluminum), but many of the 
alloys are suitable for economical welds. 
The 3003 alloy is almost as good as 1100 
and has higher mechanical properties. 
For higher strength 5052 is suitable, espe- 
cially for resistance welding. 6053 and 
6061 are widely used where structural 
strength is important and work can be 
heat-treated after welding. Alloys con- 
taining copper, such as clad 2024 and 
2014 are suited to resistance welding. 


GAS WELDING 


Equally good results are obtained with 
oxyhydrogen or oxyacetylene flames. The 
flame is adjusted with a larger tip for 
hydrogen than for acetylene. A neutral or 
slightly reducing flame gives best results 
with speed and economy. 

Jigs and fixtures must be designed to 
permit expansion and contraction of the 
work without stressing the joints. Some- 
times it is satisfactory to have clamps no 
closer than 6 in. to the weld. In other 
cases it may be satisfactory to tack weld 
the joint, then loosen the clamp slightly. 

Welding rods of 1100 are customary 
for welding 1100 and 3003. For 5052 and 
6061, a 5% silicon rod is suitable. Intri- 
cate castings or sheet more than % in. 
thick should be preheated to about 800 F. 
Preheating should not exceed this tem- 
perature or the work might collapse. 

Edges may be bent up in this work to 
a distance equal to sheet thickness. This 
metal serves as filler and no welding rod 
is needed. Unbeveled butt welds are made 
in work of thicknesses up to about %g¢ in. 
Except in thin sheet, the edge is notched 


FIG. 8 . . Brazed joints are made in such forms as these, rather than to attempt butt or 


fillet connections 
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FIG. 9. . Work prepared for gas welding (left to right): beveled and notched, notched, 


flange joint 


with a chisel or saw at about %g¢-in. 
intervals. Notching facilitates weld pene- 
tration, prevents local distortion, and 
minimizes burning. 

Surfaces should be clean of grease, oil, 
dirt. When the surface is heavily oxidized, 
etching may be required. Generally wire 
brushing is sufficient. Welding flux is 
available for aluminum welding and must 
be used to break down the oxide coating. 
It is usually in powder form and is 
mixed with water to form a thin paste 
which can be applied to the edges before 
preheating. Flux must be liberally applied. 

Flux must be removed after welding. 
Sometimes a brush and boiling water or 
a steam jet are satisfactory. Inaccessible 
areas can be cleaned up by: (1) 30 min 
in cold 10% sulfuric:acid, (2) 5 to 10 
min in 5% sulfuric acid at 150 F, or (3) 
10 to 20 min in cold 10 to 50% nitric 
acid. In any case rinse in cold, then hot, 
water. 

Welds in 1100 and 3003 can be chipped 
off almost flush, then hammered smooth 
when such a finish is desired. Other welds 
can be finished by grinding or filing. 


ARC WELDING 
Most arc welding is done with coated 
electrodes of 1100 or the 5% silicon 


alloy. Sheet less than ¥% in. thick is not 
usually arc welded. Plate over %4 in. is 
generally beveled to within “4 in. of 
the bottom. 

Operators accustomed to welding steel 
will require some practice. The arc is 
struck by a motion similar to striking 
a match. Touching the rod to the work 
will usually result in freezing of the rod 
to the work. 

Movement is in a straight line along 
the weld with the rod held at right angles 
to the surface or tilted slightly forward. 
The arc should be kept as short as pos- 
sible. A length of % to %g@ in. is best. 

Conventional equipment is used with 
reverse polarity (electrode positive). 
When multipass welds are made flux 
must be removed with a wire brush be- 
tween passes. After the weld is com- 
pleted it should be wire brushed, then 
cleaned in the same way as a gas weld. 

Carbon-arc welding produces welds of 
equal soundness with considerably less 
distortion. It may be either manual or 
automatic. Electrode is negative but set- 
tings are similar to metal-arc welding. 
Filler rod is fed in a manner similar to 
gas welding. 


Shielded-arc welding, developed for 


table 8 . . TIP SIZES AND PRESSURES FOR GAS WELDING ALUMINUM 





OXYHYDROGEN 


OXY ACETYLENE 





Diameter 
of Tip, Oxygen 
in. psi 


Hydrogen 


psi 


Diameter 
af Tip, Oxygen Acetylene 
in. psi psi 
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045 
065 
075 
095 
105 
115 
125 
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magnesium, is being used increasingly for 
aluminum alloys. It employs a tungsten 
electrode, a filler rod, and an inert shield 
of argon or helium gas. The metal must 
be cleaned carefully, preferably with an 
abrasive or a caustic-etch followed by 
a sulfuric acid dip and rinse. No flux 
is required, which eliminates the need for 
cleaning after welding. The method is 
especially good for 5052. 

Atomic hydrogen welding (arc be- 
tween two tungsten electrodes in an 
atmosphere of hydrogen) gives high 
welding speeds with good results. Proce- 
dure is similar to gas welding. 


RESISTANCE WELDING 

Spot welding is possible with ac (single 
phase or three phase), magnetic energy- 
storage, or condenser or battery energy- 
storage equipment. The ac equipment is 
widely used and is cheaper. The stored- 
energy equipment gives better surface 
finish. 

High currents and short times are re- 
quired. Dome tips are customary but one 
tip can be flat when necessary. The flat 
tip should be used on the thicker member. 

A solvent cleaning is adequate for 
1100 and 3003. Other alloys require etch- 
ing or mechanical cleaning to remove the 
oxide coating (See Cleaning, next page). 

Parts should be designed so that elec- 
trodes will be at right angles to the 
surface and welds must not be further 
from the edge than the throat depth of 
available equipment. If spacing is less 
than eight times the work thickness, 
higher currents must be used on all welds 
after the first. 

Seam welds with roll-type electrodes 
produce continuous or intermittent seams. 
Water cooling is necessary. 

Flash welding to produce butt or miter 
welds is an excellent production method. 
It is generally employed with 1100, 3003, 
and 6061. Welds are of lower strength 
than the parent metal but it is possible 
to join dissimilar alloys or aluminum 
alloys to metals such as copper or steel. 
Special machines and dies are required, 
making high production necessary to 
justify the equipment. Rates as high as 
200 welds per hour are obtained in some 
cases. 


BRAZING 

Brazing by torch, dip, or furnace meth- 
ods is possible with 1100, 3003, and 
6061. Parts are generally not joined with 
butt or scarf joints. Lock seam, tie, line 
contact, or lap joints are satisfactory. 
Clearance between parts is necessary for 
the flow of filler. Filler is available in 
forms such as wire, washers, and clips. 

Brazing sheet is available. This can be 
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table 9 . . ELECTRODE SIZE AND MACHINE SETTING FOR ARC WELDING ALUMINUM 





Approximate 
Current ~ 


Metal Thickness, Electrode Dia, 
in. in. 


Number of Passes 





Butt Lap and Fillet 





_ 
CoN 


.081 
.101 
.125 
.156 
.187 
.250 % 
.375 %% for lap and fillet 
\% for butt 
.500 *% for lap and fillet 
.500 \% for butt 
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obtained with a core of 3003 or of a heat- 
treatable alloy and a coating of one or 
both sides of filler material. When parts 
are shaped from brazing sheet by bend- 
ing, drawing, or hammering, they can be 
brazed without requiring additional filler. 

For furnace brazng the filler mate- 
rial is placed at the joint. Flux mixed with 
water is brushed or sprayed on the metal 
and the work is placed in a furnace. 
Accurate temperature control is essen- 
tial. Temperature is between 1000 and 
1200 F and will depend on the alloy 
being brazed. Time will depend on 
thickness but is 2 to 6 min after the 
work reaches brazing temperature. 

Torch brazing is similar with a flux 
applied to the joint, the area heated 
locally with a welding torch, and filler 
applied with a brazing rod. The speed 
is greater than with gas welding. 

In dip brazing, parts are assembled 
with filler, then dipped in molten flux. 
Commercial experience with this method 
is limited. Parts are generally preheated 
to 900 to 1000 F. Depending on shape 
and thickness, the dip lasts 4% to 3 min. 

All brazed joints must be cleaned to 
remove the flux. A boiling-water dip is 
followed by 5 to 15 min in concentrated 
nitric acid or 5 to 10 min in 10% 
nitric—0.25% hydrofluoric acid, fol- 
lowed by a hot-water rinse to remove the 
acid. 

Another method is a_ boiling-water 
dip, 45 to 60 sec in 5% sodium hydroxide 
at 150 F, rinse, 1 to 2 min in cold 50% 
nitric acid, and a final rinse. 


Thin work must have less drastic treat- 
ment. Hot water followed by 5 to 10 min 
in 10% nitric acid—10% sodium di- 
chromate, and a final hot-water rinse 
is suitable. 


SOLDERING 


Soldering is readily possible but does 
not produce a particularly satisfactory 
joint. It is not suitable at all when the 
joint will be exposed to corrosive atmos- 
pheres, and a paint or varnish coating 
is nearly always desirable. 

Oxide is removed by wire brushing or 
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with a flux. An ordinary soldering iron 
will work if the tip is tinned with lead-tin 
solder. An aluminum solder is then used 
for joining. 

When surfaces are accessible the solder 
is melted on the surface and abraded with 
a soldering iron, scraper, steel wool, or 
wire brush. After the surfaces are alloyed 
with the solder, they are placed together 
and heated. Additional solder may . be 
required. 

Recently developed aluminum solders 
are a considerable improvement over 
earlier efforts. Among the solders which 
are reported to have given good results 
are Alumaweld Special, Eutecrod 199. 
and Prolyt Il. 


ADHESIVE BONDING 


All of the aluminum alloys can be 
joined by adhesives and this method is 
especially suitable where large lap joints 
are required. Solvent cleaning is often 
adequate, though various special cleaning 
solutions may be needed for the heat- 
treatable alloys. Heat and pressure are 
required in nearly all cases. Thermo- 
plastic, thermosetting, and vulcanizable 
bonds can be produced. 


Cleaning and Finishing Aluminum 


Aluminum has a pleasing natural color 
that dulls only slightly with use. Its 
resistance to corrosion is great enough 
that for many applications no additional 
protection is needed. Some of the alloys 
have markedly poorer corrosion resist- 
ance than the pure aluminum. 

Many finishes can be applied either 
for additional protection or for decora- 
tion. Among the most important is the 
group of anodic or electrolytic-oxide 
coatings. 


CLEANING 


Suitable cleaning is a necessary pre- 
requisite to any finishing method and 
will often be desirable when no finish 
is to be applied. Oil and wax films are 
the most likely to cause trouble. Cleaning 
methods include hand washing, solvent 


FIG. 10 . . Head shapes of aluminum rivets. In addition, there are various designs of 


blind rivets available 
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cleaning, acid cleaning, alkaline cleaning, 
emulsion cleaning, and vapor degreasing. 
As with most other metals, special clean- 
ing steps are required before resistance 
welding or electroplating of the alloys. 
Various commercial cleaning com- 
pounds are available. One formula for 
acid cleaning is a water solution con- 
taining 10% of 85% phosphoric acid, 
40% of butyl alcohol, 30% of isopropyl 
alcohol, and a small amount of a wetting 
agent. It will remove light oxide films 
and leaves a thin aluminum phosphate 
film that will promote paint adhesion. 
For alkaline cleaning (which is more 
common than acid cleaning) an inhibited 
mild solution at 160 to 180 F will remove 
light grease and oil films, dirt, chips, and 
other foreign material, in 3 to 5 min. 
Many of the cleaners now available 
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table 10 . . MECHANICAL FINISHING OF ALUMINUM ALLOYS 





ROUGHING 





Solid Wheel 


Cloth Belt 


Ga . 


Sewed Muslin or Oiling 


Finish 


Coloring Grinding! 





Abrasive A1,0; or SiC Al,0; 


Carrier Solid wheel Cloth belt 
46 to 300 


Glue 


16 to 100 
Bond Phenolic resin 
Hardness Medium 
Peripheralspeed 6000 to 12,000 
of wheel, fpm. 
Lubricant 


Grit 


3000 


Grease or 
kerosene 


~ 
Dry or grease 


A120; Turkish emery 

Sewed muslin 
buffs 

120 to 240 

Glue 

Medium 

6000 


Sewed muslin 
buffs 

46 to 80 

Glue 

Medium 

6000 


Soft 


Grease Grease 


Tripoli 


Pocketed muslin 
buffs 


7000 to 8000 


Grease 


Fine lime or soft sic 
silica 

Open muslin or 
flannel 


Solid wheel 


30 to 40 
Vitrified 
Soft 

6000 to 7000 


Very Soft 
3000 to 4000 


Soluble oil 
1 to 35 or 40 





\Mechanical finish applied to castings—to be preceded by machining, 


* 
consist of tetrasodium pyrophosphate 
with an inhibitor such as sodium metasil- 
icate. Others are sodium carbonate or 
trisodium phosphate inhibited with so- 
dium disilicate. 

Sometimes aluminum is cleaned by 
coating work with a petroleum solvent 
which has a boiling point of about 350 
F and passing it through a tunnel oven 
at about 425 F. The work is usually held 
at this temperature at least 5 min. The 
solvent spreads the grease and oil into 
a thin film which oxidizes in the oven. 
This cleaning method may soften the 
temper of aluminum sheet. 


CHEMICAL FINISHING 

Frosted finish is a decorative silvery- 
white finish. It is not permanent and is 
easily marked with fingerprints. The finish 
is generally followed with an anodic 
treatment or the work is coated with a 
clear lacquer. Frosted finish is applied 
by etching in a hot caustic-soda solution 
and is carried out under a wide range of 
conditions, depending on the alloy and 
the finish required. 

A frequent method is 3 to 5 min etch 
in 10% sodium hydroxide at 130 to 140 
F. Concentrations can vary from 2 to 
25%. Boiling temperature is faster but 
may cause stains. This can sometimes 
be avoided by immersion in a 2% solu- 
tion following the first dip. After a cold- 
water rinse the work is neutralized by a 
dip in cold 50% nitric acid. After a 
final cold-water rinse, the parts are dried 
on a steam table or by compressed air. 
High-silicon alloys require about 1% 
hydrofluoric acid in the nitric-acid dip. 


ELECTROLYTIC FINISHING 


The electrolytic-oxide, or anodized, 
finishes are a most important group. A 
thin, inert, durable coating is formed 
which offers excellent protection from 
abrasion and corrosion. Some of the 
films are clear and can be dyed or 


painted. Others are naturally brown, gray, 
or silver in color. 

The aluminum is made the anode in an 
electrolyte capable of yielding oxygen on 
electrolysis. After the initial oxide film 
forms, additional oxidation takes place 
beneath this film. The coating is minutely 
porous, permits fairly heavy films. 

In the Alumilite process sulfuric acid 
is the electrolyte. This is the method 
in largest use. Other anodic treatments 
use electrolytes of chromic acid, oxalic 
acid, sulfamic acid, and phosphoric acid. 
A boric acid electrolyte will produce a 
thin, non-porous film; it is used primarily 
where electrical insulating character- 
istics are desired. 

Electropolishing is another form of 
anodic treatment. The Battelle, Alzak, 
and Brytal processes are electropolishing 
processes to increase the luster and spec- 
ularity of high-purity aluminum. 

Ancdic coatings can be sealed after 
formation and coloring. Those formed 
with oxalic, sulfuric, chromic or sulfamic 
acid can be sealed by immersion in hot 
water at 180 to 212 F. Films treated with 
organic dyes are usually sealed in a 
solution of 1 to 2% nickel or cobalt 
acetate. Other sealing methods include 
treatment in a solution of sodium chro- 
mate or dichromate (which adds to the 
corrosion protection and oil sealing for 
non-seizing characteristics. 

Several electroplating processes have 
been developed, of which the zinc-immer- 
sion process is the most satisfactory. 
After vapor degreasing, alkaline cleaning, 
and a suitable acid pickle, the parts are 
rinsed and immersed for 2 to 3 min in a 
solution containing 525 grams of caustic 
soda and 100 grams of zinc oxide to 1 
liter of water. Subsequent electroplating 
follows conventional practice. 


CLAD FINISHES 


Sheet and plate can be protected by 
bonding a thin layer of high-purity alum- 


inum, or a special alloy, to the surface. 
This cladding not only protects the sur- 
face against corrosion but provides elec- 
trolytic protection that will prevent cor- 
rosion on the sheared edges or in spots 
where scratches cut through the cladding. 
Clad aluminum is known by such names 
as Alclad, Pure Clad, and Hard Clad. 


PAINTING 

Alloys such as 1100, 3003, 5052 and 
6061 show better paint adhesion than 
alloys such as 2024 and 7075. A clad 
alloy takes paint as would a solid section 
of the alloy used for the cladding. When 
paint is applied for protection, proper 
attention must be given to cleaning, sur- 
face preparation, and selection of a 
primer. 

Solvent-vapor degreasing followed by 
alkaline cleaning is probably the most 
satisfactory method of surface prepara- 
tion. Sometimes the metal may be cleaned 
with solvent, prepared by one of the 
chemical treatments, or anodized. 

Barium, strontium, and zinc-chromate 
primers possess good corrosion-inhibiting 
properties. “Wash” primers are also suit- 
able for aluminum and are recommended 
when it is not practical to use a chemical 
surface treatment prior to painting. 

Once the primer is applied, almost any 
durable exterior paint or enamel may be 
employed. These include oil-base paints, 
long-oil varnishes and enamels, synthetic- 
resin finishes, and aluminum paint made 
either with a long oil varnish or with a 
synthetic-resin varnish. 

Clear finishes which preserve the ap- 
pearance of aluminum in outdoor ex- 
posure may be either lacquer or varnish. 

Vitreous enamel coatings for aluminum 
have recently been developed. Because 
of the temperature at which they are fired 
most tempered or heat-treated alloys 
show some loss in tensile strength. The 
coating improves the rigidly and resist- 
ance to denting. 


1956 Production Planbook 














® 
S % 
re) 
o, 
7 es 
So ” »® 
d » 
D6 ® . 
, e 
INDIUM e 
Ty 
N uN 
CG ov} 
* 
e 


"2 ~ 04 ge he 


5 


“how to 0 work Now: FERROUS MI METALS 4 





ALUMINUM @ BRASS @ BRONZE @ COPPER @ 


ye eet Se 


: i= 
™ = 





RN be? Lec ie eo! ad Cee Cee Sta ee 
giLVER © 
@ THORIUM & 
* 
lc ca 
On 
e e 


Copper 


Fabricators of the coppers and copper-base alloys will 
find that producers have made long strides in the postwar 
era to supply materials that are more uniform in quality 
and easier to finish. To the fabricator, this means that 
the copper alloys can be worked to higher physical prop- 
erties, often approaching those of some steels, and that 
operations formerly considered essential can be elimi- 


nated. Therefore, to the well-known advantage of corro- 
sion resistance, you can now add lower fabricating costs. 

In the pages that follow, you will find detailed infor- 
mation of machining, pressworking, cold heading, weld- 
ing and finishing. All of the data have been brought up 
to date and much hitherto unpublished information is 
included. 


Machinability of Coppers and Copper-Base Alloys 





Copper and its alloys possess indi- 
vidual characteristics in respect to ductil- 
ity, hardness, tensile strength and type of 
chip. The metal must have sufficient ri- 
gidity, or temper, to withstand cutting 
forces without distortion yet be soft 
enough to allow subsequent cold working 
if necessary 

Additions of lead, tellurium and sele- 
nium promote machinability. The best 
material from this standpoint is free-cut- 
ting brass, which is given a rating of 
100, and provides a standard of com- 
parison when discussing other alloys. 
From this starting point, it is possible 
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to assign the alloys to three groups and 
to set up broad ranges for speeds, feeds, 
rakes and clearances for each group: 

Group 1: The Free-Cutting Alloys— 
coppers and brasses that usually contain 
lead. The machinability-rating spread is 
from 70 to 100. Ordinarily machined in 
rod form, these alloys (see table of com- 
positions) produce short, brittle chips. 

Group 2: Readily Machinable Alloys— 
machinability ratings range from 30 to 
less than 70. Alloys include non-leaded 
brasses, low-lead brasses, aluminum-sili- 
con bronze, leaded nickel silver, low-sili- 
con bronze, etc. 
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Group 3: Difficult to Machine Alloys— 
machinability rating of 20, indicating 
production of long, tough, stringy chips. 

Tool Wear. Ratings of copper alloys in 
respect to machinability and tool wear 
(see table) represent averaged values from 
a number of shops. Tool wear is affected 
by machining speed, depth of cut, tool 
material, mounting of the tool, etc. Rat- 
ings for tool wear were developed thus: 
Assume 100,000 pc were produced per 
grind from free-cutting brass with a car- 
bide tool. When the same tool is used on 
naval brass, only 25,000 pc were pro- 
duced. Hence, the tool wear rating of 
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STANDARD COMMERCIAL WROUGHT COPPERS AND COPPER-BASE ALLOYS 





COMPOSITION % FORM MOST COMMONLY ORDERED 


PHYSICAL PROPERTIES 





COPPERS 


Rod 
and 

Drawn 
Flat 


Wire 
(except 
flat) 


Melting 
Point 


Shapes Tube (liquidus) 


Nominal 


Pounds Machin- 
per cu in ability 
(@ 68 F) Rating 


Melting 
Point 
(solidus) 





Electrolytic Tough Pitch. 
Deoxidized Ka 
Oxygen-free copper . 
Tellurium Copper 


PLAIN BRASSES—NON-LEADED 


Cu 99.92 O 0.04 
Cu 99.94 P 0.02 


Cu 99.5 Te 0.5 


1949 = 0.321-0.323 
0.323 
0.321 


0.323 





Gilding, 95%. ... 

Commercial Bronze, 90%. ... 
Red Brass, 85%.. 

Jewelry Bronze, 87.5% 

Low Brass, 80% 

Cartridge Brass, 70% ......... 
Yellow Brass (Flat Products) 
Yellow Brass (Wire)... 

Muntz Metal 


LEADED BRASSES 


Cu 95 Zn 5 

Cu 90 Zn 10 
Cu 85 Zn 15 
Cu 87.5 Zn 12.5 
Cu 80 Zn 20 
Cu 70 Zn 30 
Cu 65 Zn 35 
Cu 65.3 Zn 34.7 
Cu 60 Zn 40 
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Leaded Commercial Bronze. . 
Low-Leaded Brass (lube). . 
Low-Leaded Brass. . 
Medium Leaded Brass 
High-Leaded Brass (Tube) 
High-Leaded Brass 
Extra-High-Leaded Brass 
Free-Cutting Brass 

Leaded Muntz Metal 
Free-Cutting Muntz Metal 
Forging Brass... 
Architectural Bronze....... 


TIN, ALUMINUM BRASSES 


Cu 89 Pb 1.75 Zn 9.25 
Cu 67 Pb 0.5 Zn 32.5 
Cu 64.5 Pb 0.5 Zn 35 
Cu 64.5 Pb 1 Zn 34.5 
Cu 67 Pb 1.6 Zn 31.4 
Cu 62.5 Pb 1.75 Zn 35.75 
Cu 62.5 Pb 2.5 Zn 35 
Cu 61.5 Pb 3 Zn 35.5 
Cu 60 Pb 0.5 Zn 39.5 
Cu 60.5 Pb 1.1 Zn 38.4 
Cu 60 Pb 2 Zn 38 

Cu 57 Pb 3 Zn 40 





Inhibited Admiralty 
Naval Brass. sits 
Leaded Naval Brass 
Manganese Bronze (A) 


Aluminum Brass. . . 


PHOSPHOR BRONZES (TIN BRONZES) 


Cu 71 Sn 1 Zn 28 
Cu 60 Sn 0.75 Zn 39.25 
Cu 60 Sn 0.75 Pb 1.75 
Zn 37.5 
Cu 58.5 Sn 1 Fe 1 Mn 0.3 
Zn 39.2 
Cu 76 Al 2 Zn 22 





Phosphor Bronze, 5% (A)... 
Phosphor Bronze, 8% (C).... 
Phosphor Bronze, 10% (D). 
Phosphor Bronze, 1.25% (E).... 
Free-Cutting Phosphor Bronze. . 


CUPRO-NICKEL AND NICKEL SILVERS 


Cu 95 Sn 5 P 0.03-0.35 
Cu 92 Zn 8 P 0.03-0.35 
Cu 90 Sn 10 P 0.03-0.25 
Cu 98.75 Sn 1.25 P Trace 
Cu 88 Pb 4 Zn 4 Sn 4 





Cupro-Nickel, 30% 
Cupro-Nickel, 10% 

Nickel Silver, 65-18. . 
Nickel Silver, 55-18. . 
Nickel Silver, 65-15... . 
Nickel Silver, 65-12....... 
Nickel Silver, 65-10... . 


Cu 70 Ni 30 

Cu 88.7 Fe 1.3 Ni 10 
Cu 65 Ni 18 Zn 17 
Cu 55 Ni 18 Zn 27 
Cu 65 Ni 15 Zn 20 
Cu 65 Ni 12 Zn 23 
Cu 65 Ni 10 Zn 25 


SILICON BRONZES (COPPER-SILICON ALLOYS) 





High-Silicon Bronze, (A)... 


Low-Silicon Bronze, (B).... 


Traces of six metals 
Cu 94.8 min. Si 3 
Traces of six metals 
Cu 96 min. Si 1.5 
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1n addition to the alloys listed here, there are many other special and 
proprietary types available, such as aluminum, aluminum-tin, aluminum-silicon, 
cadmium, and silicon bronzes, beryllium coppers, and copper-chromium alloys. 
































FABRICATION PROPERTIES SUITABILITY FOR BEING JOINED BY: 
Hot- 
Cold- Hot- working Annealing Silver Oxyacety- Carbon 
working working Temperature Temperature Soft Alloy lene Are Resistance 
Properties Properties F F Soldering Brazing Welding Welding Welding 
Excellent Excellent 1400-1600 700-1200 Excellent Good Poor Fair Poor 
Excellent Excellent 1400-1600 700-1200 Excellent Excellent Fair Good Poor 
Excellent Excellent 1400-1600 700-1200 Excellent Good Poor Fair Poor 
Good Fxcellent 1400-1600 700-1200 
Excellent Good 1400-1600 800-1450 Excellent Excellent Fair Good Poor 
Excellent Good 1400-1600 800-1450 Excellent Excellent Good Good Poor 
Excellent Good 1450-1650 800-1350 Excellent Excellent Good Good Poor 
Excellent Good 1400-1650 800-1400 Excellent Fxcellent Good Fair Poor 
Excellent Fair 1500-1650 800-1300 Excelient Good Good Fair Poor 
Excellent Fair 1350-1550 800-1400 Excellent Good Good Fair Fair 
Excellent Poor oa 800-1300 Excellent Good Good Fair Fair 
Excellent Poor — 800-1300 Excelient Good Good Fair Fair 
Fair Excellent 1150-1450 800-1100 Excellent Good Good Fair Fair 
Good Poor —- 800-1200 Excellent Fair Fair Fair Poor 
Excellent Poor — 800-1200 Excellent Good Fair Fair Fair 
Good Poor = 800-1300 Excellent Good Fair Fair Fair 
Good Poor —_ 800-1200 Excellent Good Fair Fair Poor 
Fair Poor —_— 800-1200 Excellent Good Fair Fair Poor 
i Fair Poor — 800-1100 Excellent Good Fair Fair Poor 
! Poor Fair 1300-1450 800-1100 Excellent Good Fair Poor Poor 
Poor Fair 1300-1450 800-1100 Excellent Good Fair Poor Poor 
Fair Excellent 1150-1450 800-1100 Excellent Good Fair Poor Poor 
; Fair Excellent 1150-1450 800-1100 Excellent Good Fair Poor Poor 
q Fair Excellent 1200-1500 800-1100 Excellent Good Fair Poor Poor 
Poor Excellent 1150-1350 800-1100 Excellent Good Fair Poor Poor 
Excellent Fair 1200-1450 800-1100 Excellent Good Good Fair Fair 
Fair Excellent 1200-1500 800-1100 Excellent Good Good Fair Fair 
Poor Good 1200-1400 800-1100 Excellent Good Fair Poor Poor 
Poor Excellent 1150-1450 800-1100 Excellent Good Good Fair Good 
Excellent Fair 1400-1600 800-1100 Good Good Good Good Good 
Excellent Poor —_ 900-1250 Excellent Good Good Good Good 
Good Poor _ 900-1250 Excellent Good Good Good Excellent 
Good Poor _ 900-1250 Excellent Good Good Good Excellent 
Excellent Good 1450-1600 900-1200 Excellent Excellent Good Good Fair 
Good _ — 900-1250 Excellent Good _— _ _ 
{ 
Good Good 1700-1900 1200-1500 Excellent Excellent Good Fair Excellent 
Good Good 1550-1750 1100-1500 Excellent Excellent Fair Fair Good 
i Excellent Poor _ 1100-1500 Excellent Excellent Good Fair Excellent 
i Good Poor _ 1100-1500 Excellent Excellent Good Poor Excellent 
Excellent Poor — 1100-1500 Fxcellent Excellent Good Fair Excellent 
Excellent Poor —_ 1100-1500 Excellent Excellent Good Fair Excellent 
Excellent Poor _ 1100-1400 Excellent Excellent Good Fair Excellent 
i Excellent Excellent 1300-1600 900-1300 Excellent Excellent Excellent Excellent Excellent 
i 
i Excellent Excellent 1300-1600 900-1250 Excellent Excellent Excellent Excellent Excellent 
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Side cutting- 
edge angle 


g 


Back rake angle 


1 


| 

ol. Front 
i relief angle 
FIG. 11 . . Nomenclature for single-point 


tools. Refer to table |4 for angles, and to 
table 15 for feeds and speeds 





Side 
relief angle 


naval brass is 100,000 — 25,000 = 4. In 
other words, four times as many grinds 
are needed to produce a long run of 
naval brass pieces as would be the case 
for free-cutting brass parts. 


LUBRICANTS AND COOLANTS 


The function of a lubricant is three- 
fold: (a) it serves as a coolant to re- 
duce the temperature of the cutting tool, 
and thereby preserves its hardness and 
prolongs tool life; (b) as a lubricant it 
provides a film of oil between the work 
and the cutting tool, thereby reducing 
abrasion and erosion; (c) as an anti-weld 
agent where such elements as sulfur are 
added to the cutting fluid, reduction or 
elimination of a built-up deposit on the 
































cutting edge by high cutting pressures and 
temperatures may be realized. 

The coolant property of a lubricant is 
the main characteristic desired in machin- 
ing alloys where high cutting speeds are 
permissible. In machining at lower speeds, 
as for the tougher alloys, lubrication and 
anti-weld characteristics become more de- 
sirable. The specific recommendation of 
a cutting fluid to cover a wide range of 
alloy compositions is difficult; however, 
the lubricants given below will serve as 
a guide, and experimental work will de- 
termine the correct lubricant for any 
specific case. 

Group 1—A light mineral oil is usu- 
ally all that is required. A 100 viscosity 
paraffin oil is being used successfully in 
machining those alloys requiring high 
speed, light feed, and moderate depth 
of cut. Water solubles can also be used 
but in the case of automatics, some ob- 


jections may be offered because of the 
possibility of dilution of the machine lu- 
bricant. This is especially true where the 
automatic is old. 

Group 2—A mineral-base oil fortified 
with 5 to 15% lard oil will prove satis- 
factory as both a lubricant and a coolant, 
the higher percentage of lard oil being 
used on those alloys producing tough 
stringy chips. 

Group 3—A frequently used cutting 
fluid for this group is a mineral-oil base 
with 10 to 20% lard oil. For copper and 
alloys with a high nickel content, a sul- 
furized mineral oil or a sulfurized min- 
eral lard oil also gives excellent results. 
When a sulfurized compound is used, the 
parts should be cleaned as soon as pos- 
sible after machining to avoid discolora- 
tion. The tarnish can be removed by a 
20-min. immersion in a 10% sodium-cya- 
nide solution. 


Automatic Screw-Machine Work 


Approximately 30% of all copper and 
copper-alloy mill products are produced 
in rod, bar and wire form (non-electri- 
cal), the largest proportion being pro- 
cessed in the form of rod. Therefore, the 
automatic screw machine is an impor- 
tant consumer of brass-mill output. 

In turning, the type of tool used de- 
pends on part design and amount of ma- 
terial to be removed. Roughing opera- 
tions on automatics can be done with the 


¥ 
Ke Same angles 
‘Ee to both edges 


Biend radius into sides 


* Matt ° 
| ““~A’ radius 





Cutting D 


speed (deg. ) (deg.) 


Coolant 





800-3,000 12) 5 


Dry; paraffin oil; sol. oil 20 tol 





450-1,000}; Oto5 5 to lO 


Sol. oil; min. oil + 1O% lard oil 





200- 800; 5tol0 15 to 20 














Min. oil + 20% lard oil 











FIG. 12. 


. Coolants and angles for finish boring with carbide tools, as shown in this 


chart, have proved satisfactory in many cases. However, some changes may have to be 


made to suit a particular job 
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balance turning tool or a plain or adjust- 
able hollow mill. The former is often 
preferred because it is adjustable for a 
wide range of size and the square blades 
are easy to grind and set. It cannot be 
used when one or both cross-slides of a 
single-spindle automatic are brought into 
action immediately after rough turning, 
because of the clearing time required. In 
such cases, and where long, small-dia 
pieces must be turned to size, the hollow 
mill is preferred. 

The plain hollow mill is primarily a 
roughing tool and is designated for a 
single-stock size; the use of floating hold- 
ers and abundant cutting fluid is usually 
recommended. A periodic check on turned 
diameter is usually required to determine 
whether the mill is cutting to proper size. 
The three-tooth hollow mill is usually 
preferred because less chatter will result. 

The adjustable hollow mill has in- 
serted blades with independent radial 
adjustment. Because of its larger 
size as compared to the plain hollow mill, 
sufficient time must be allowed for re- 
moval. Cutting edges should be parallel 
to the radii and ahead of or above the 
center by 0.010 to 0.015 in. 

Box tools are used to a considerable 
extent for finishing cuts in the single- 
spindle automatic. They are adjustable 
over a large range of diameters; two or 
three tools can be mounted in a holder 
for turning different diameters, facing 
shoulders, or pointing the work; and they 
offer support in turning long slender 
parts. The box tool is also used fre- 
quently as a roughing tool on multi- 
spindle automatics. On box tools for 
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table 12 . . CHECK SHEET FOR FABRICATING PROCESSES APPLICABLE TO COPPER ALLOYSt 





Presswork* 





Name Bending Coining 


Cutting Drawing Forming Spinning Swaging 


Heading 
Hot and Roll 
Forging Upsetting Threading Machining Welding 





COPPER 
Electrolytic tough pitch 
Deoxidized.... ; 
Oxygen free........... 
Tellurium 


PLAIN BRASSES—NON LEADED 
Gilding, 95% 
Commercial bronze, 90%... . 
Red brass, 85%..........-. 
Jewelry bronze, 87.5%. 
Low brass, 80% 
Cartridge brass, 70%. ... 
Yellow brass 
Muntz Meta" 
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LEADED BRASSES 
Leaded commercial bronze 
Low-lead brass (tube)... . 
Low-lead brass 
Medium-lead brass... . 
High-lead brass (tube). 
High-lead brass 
Ex-high lead brass... .. 
Free-cutting brass 
Leaded Muntz Metal.... 
Free-cutting Muntz Metal 
Forging brass 
Architectural bronze... 


TIN, ALUMINUM BRASSES 
Inhibited Admiralty....... 
Naval brass 
Leaded Naval brass...... 
Manganese bronze (A)... 
Aluminum brass 


PHOSPHOR (TIN) BRONZES 
Phosphor bronze (A)........ 
Phosphor bronze (C)....... 
Phosphor bronze (D) 
Phosphor bronze (E) 
Free-cutting phos bronze... . 


CUPRO-NICKEL AND NICKEL SILVERS 
Cupro-nickel 30% x 
Cupro-nickel 10%... 

Nickel silver 65-18. . . 
Nickel-silver 55-18. . . 
Nickel-silver, 65-15... 
Nickel-silver, 65-12. . 
Nickel-silver, 65-10. . 


SILICON BRONZES 
High-silicon bronze (A). .... x 
Low-silicon bronze (B)...... x 


ow | 
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x 
x 
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x 
x 





+The processes listed are those particularly suitable for a specific alloy, although *‘machining” can be done as noted in the text, and joining as indicated in the 
table “Standard Commercial Wrought Coppers and Copper Base Alloys” 
*Cutlling processes include piercing, punching, blanking, shearing. Forming denotes ‘‘stamping” when no thinning of the metal occurs. 
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fine finishes on the leaded, low-copper al- 
loys, the face of the tool should be ground 
parallel with the axis. The feeds will vary 
from 0.006 to 0.012 ipr, depending upon 
the depth of cut and machine capacity. 
Suggested rake and relief angles for 
lathe tools are given in an accompanying 
table. Little or no rake is required for 
the less ductile alloys of Group 1, where- 


as the more ductile alloys of Groups 2 
and 3 require greater rakes. The values 
also indicate that the type of tool mate- 
rial is a determining factor. 

Group 1 alloys are machined at the 
highest practicable spindle speed, the 
feeds being adjusted to suit such condi- 
tions as depth of cut, available power, 
coolants and finishing requirements. A 
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nose radius of 1/16 to % in. is satisfac- 
tory for roughing cuts with HSS or car- 
bon-steel tools. with carbide, nose radius 
should not exceed 1/16 in. 

Form and Cutoff Tools. The circular 
cutoff tool, operating from the cross-slide 
of the single-spindle machine, is used for 
small-dia work and is provided with suf- 
ficient bevel for side clearances. Because 
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table 13 .. MACHINABILITY AND TOOL-WEAR RATING FOR COPPER-BASE ALLOYS 





APPROXIMATE TOOL WEAR RATING 
Number of Tool Dressings per Basic Production 





Approximate 
Machinability Standard 
Alloy Carbide-Tipped High Speed Steel 





Free-Cutting Brass ‘ 1 
Free-Cutting Coppers. . 114-2 
High-Leaded Brass : 1% 
Free-Cutting Phosphor Bronze 3 
Architectural Bronze ; 114-2 
Leaded Commercial Bronze 

Tellurium-Nickel Copper. . 

Forging Brass... 

Extruded Leaded Nickel Silver 

Medium-Leaded Brass 

Leaded Naval Brass 

Aluminum-Silicon Bronze 

Leaded Phosphor Bronze, 5% 

Leaded Nickel Silvers 

Cartridge Brass, 70% 

Naval Brass + acer 

Manganese Bronze, (A). 

Low-Silicon Bronze 

Commercial Bronze, 90%. 

Phosphor Bronze, 5%. 

Nickel Silver, 65-18 

Aluminum Bronze, 9% 

Aluminum Bronze, 10%... : 

Electrolytic Tough Pitch Copper. . 
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table 14 . . CUTTING ANGLES FOR SINGLE-POINT TOOLS 





CARBIDE-TIPPED TOOLS 


perenne, 


HIGH-SPEED & CARBON TOOLS 


eo ee ee 


Angle Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 


= —- ——_— 





End Cutting Edge 8-15° 8-15° 8-15° 8-15° 8-15° 8-15° 
Side Cutting Edge 10-15 10-15° 15° 10-15° 10-15° 10-15° 
Side Rake....... 0-3° 5-10° 20-30° 2-6° 4-8° 15-25° 
Side Relief. . 0-5° 5~10° 10-—20° 4-6° 4-8° 7-10° 
Back Rake... 0° 5-—10° 10-20° 0° 0-5S° 4-8° 

Front Relief 6 6-—15° 10-15° 4-6° 4-8° 7-10° 





End cutting edge angle should be satisfactory for most rough and finish turning operations. When the end 
cutting edge of a finishing tool is ground with a drag, or parallel with the axis, considerably heavier feeds may 
be employed on light finishing cuts. Tools should be ground and set so the tool point is on center with the effec- 
tive rake angles in correct relationship to the center line of the work. 

On carbide-tipped tools, rake angles are based on the tool shank being set parallel with the center line of 
the work and with the tool point on the center. Placing the tool point above or below the center will change the 
effective rake angle appreciably, particularly on work of small diameter. On a setup where the tool holder is 
not parallel with the center line, the rake angles should be ground so that when the tool is mounted, they are in 
correct relation 


table 15 .. SPEEDS AND FEEDS FOR TURNING COPPER ALLOYS 





Feeds, ipr 
Surface Speed — —- —— 
Alloys fpm Roughing Finishing 








HSS TOOLS 
Group 1 .... 300-700 
Group 2 ...+++ 150-300 
Group 3. , oo hece “75-380 


0.003-0.015 
0.005-0. 015 
0. 005-0 .020 


0. 006-0. 020 
0.015-0.035 
0.015-0.040 


CARBIDE-TIPPED TOOLS* 
Group 1 wn ueeeeess 400-800 
500-1000 0.015-0.025 
Group 2 | Pa co." ... 300-500 
400-600 0.015-0.030 
Group 3. | aie 250-600 
300-800 0.015-0.030 


0.005-0.015 


0.005-0.015 


0.008-0.015 





*Roughing and finishing speeds are given. 
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cutoff tools are frequently fed into drilled 
or threaded holes, the circular type is 
more rigid and will withstand greater 
shock than the flat-blade type. 

Standard straight-blade, HSS _ cutoff 
tools can be satisfactorily used; these 
usually have sufficient taper for side 
clearances and need be ground only for 
top rake, where required, and on the 
front end for the clearance. 

If the parting is deep, causing binding 
or galling of the tool, it may be neces- 
sary to have an additional side clearance 
on a circular cutoff tool of 4% to 1°. 

The circular form tool is used to ad- 
vantage in the single-spindle automatic, 
and the dovetail type in the multi-spindle 
machine and engine lathe. In large-scale 
production, where the operation is flat- 
shoulder forming or recessing, and no 
complicated contours are required, car- 
bide-tipped flat form tools give excep- 
tional service in reducing tool wear and 
maintaining close tolerances. 

In general, the speeds and feeds used 
with form tools are controlled by the 
width of the tool in relation to the work 
dia, the amount of overhang and the 
shape of the contour. Roughing form 
tools wider than 1% times the dia of 
the stock may result in chatter, poor tool 
life and an inability to hold to close tol- 
erances. Where a form tool wider than 
this width/dia ratio is required, it is bet- 
ter to use matching form tools, each 
mounted in a separate position on the 
cross-slides. When machining with HSS 
form tools, it is good practice to adjust 
only the cutting speeds to the alloy being 
machined, and to maintain a light feed; 
9.001 to 0.003 ipr for roughing and 
0.0005 to 0.002 ipr for finishing, with 
generous quantities of cutting fluid. 

Skiving and Swing Tools. Speeds and 
feeds used for operation of the skive tool 
are similar to those for forming tools. 
Face of the toolblock below the cutting 
edge is usually ground back to 10 to 12° 
for clearance. 

The swing tool is versatile, being used 
for either straight or taper turning, form- 
ing, or cutoff. It is employed in straight 
turning on applications where neither the 
box tool nor the hollow mill can be used, 


table 16... FEEDS FOR SWING TOOLS 





Width of 
Cut, in Feed, ipr 





\y%-\ 0.0012-0 002 
%-% 0. 0008-0. 001 
A i 
STRAIGHT es 

TURNING % 

% 


FORMING 
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Approximately - 4 
one half of 
fool thickness 


mei ¥- 
Groups 1&2: [5° 
Group 3: 25° 


End- cutting-edge angle 


Groups 1&2: /5° 
Group yo r 23° 








— 
i et 
Back rake 


same os for 
straight blade 


178 to 3/16 in. | 
obove center-" 


Back rake — 
Group /: O° 
Group 2: 3 to 7° 





- 5° to 10° 
concave grind 


side clearance front clearance 


FIG. 13 . . Suggested rake and clearance 
angles for straight and circular cutoff tools 


or where the circular form tool on the 
cross-slide cannot be applied. It is also 
used where slender pieces require a long 
cut. 

Swing tools are inclined at about 12° 
to the horizontal. For the leaded, low- 
copper alloys, the top face is ground 12° 
to make it horizontal, and with 0° top or 
back rake. For the free-cutting high-cop- 
per alloys, the angle of grinding should 
be slightly greater than 12° to provide 
some back rake. The cutting edge may 
be raised slightly above center to im- 
prove surface finish. 

Broaching. In broaching, the pitch, or 
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Group | alloys 


i 


1 142° relief 


Group 2 alloys 


Group 3 alloys 


178 to HIG in. 
above ctr. 


i / 
15° to 20° bock roke 
cutting edge on or 
slightly above ctr 


7° tol2° front 
clearance 


FIG. 14. 


12°to /§° lip 
f clearance 
‘ 


mo 
jt 


Or 


o? back rack 
cutting edge 
on center 


172° relief. 


OU 


l a 5° to 10° rake angle 
Hai >a cutting edge on ctr. 


! 
7° tol2? 
front clearance 


. Suggested rake and clearance angles for circular and dovetail form tools 


' 


clearance 


Groups | and 2 
O° rake angle 
flatten cutting edge approximately 
6-8% of drill diameter 


12° t0'20° ij & ae 0 
(7) Ip ‘So Poy 


Group 3 


Use full rake angle 
do not flatten cutting edge 


FIG. 15. . Drill-point and clearance angles for copper alloys. These angles can usually be 


obtained by regrinding standard drills 


spacing, of the teeth affects chip-space, 
the strength of the tooth and the num- 
ber of teeth in contact with the work. 
The general formula for pitch is P = 
0.35 \ L, where L is the length of cut. 
For copper alloys the cut per tooth should 
be somewhat greater than for steel, and 
a chip breaker is valuable on roughing 
teeth. Note: As a guide in roughing steel, 
broach teeth normally remove 0.005 to 
0.010; semi-finishing teeth, 0.005 in.; fin- 
ishing teeth, 0.005 to 0.002 in. Tooth an- 
gles for cylindrical and surface broaches 
for brass and bronze are: 


‘ 
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Face, or Hook, Angle 
Brass and bronze ....0 to 10° 
Brittle brass...... — 5 to + 5° 


Back-off Angle 
Brass and bronze: 
Roughing teeth 
Semi-finishing teeth .... 
Finishing teeth 
Drilling. Standard drills with clearance 
and point angles as supplied by the 


manufacturer are satisfactory on Groups 
1 and 2 alloys, when production volume 


4\ 
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Roke angle 
Group 1:0° to 10? 
Group 2:0° ta 10° 
Group 3: 0° to 15° 


Norrow land 
0.015" to 0.030" 


Secondary | __ 
clearance ts ie ae 
, oe 


<---— 


Clearance 





Group I: 10° to 15° 
Group 2: 6° tol2° 
Group 3: (see text ) 





If side-milling 
cutter, side 
relief 12° on 
each side 


FIG, 16 
but soluble oi! 
best results 


Group | 


4-7 735° to 45° angle of chamfer 


. for all 3 groups we O° rake angle 


Norrow land 
ia cad 0.005" to 0.015" 





<*~ 


es 


6° to 8° 
<= clearance 

Secondary 
clearance 


N @ THORIUM @ CERIUM @ SODIUM 


Width of land and 
clearance on new cutter 


Repeated grindings 
increase width of land. 
Grind secondory clearance 
to hold narrow iand. 


- ><-Clearance 


—~~ J Grind off 
this corner 


. 


. Rake and clearance angles for standard milling cutters. Cutting may be done dry, 
is often used. On pure copper a light cutting oil diluted 50% with kerosene gives 


Groups 2and 3 


~~ 3° to 6° back rake 
\ er fand 
i tee 0.005" to 0.015" 
en to 8° 
(ee 
Secondary 


=. 
» 4 Se clearance 


FIG. 17 


does not warrant modifications, but may 
be modified as sketched for copper and 
Group 3 alloys. When standard drills are 
used on Groups 1 and 2 alloys, flattening 
of the cutting edge for 6 to 8% of the 
drill dia will overcome any tendency for 
the tool to pull into the metal. 

For production operations, drills of 
special design are frequently used. Flat 
and straight-flute drills having a natural 
0° rake are accepted for Groups 1 and 2 
alloys. 

In deep-hole drilling, the slow-spiral 

r “brass” drill is often used, with a de- 
creased helix angle of 10 to 22°, and 
with wide polished flutes and a thin web 
to provide large chip clearance with a 
decreased rake angle. For Group 3 al- 
loys, where the chips are tough and 
stringy, drills with a helix angle of ap- 
proximately 40° are being used success- 
fully to eject the chips. 

Factors such as drill dia, wall thick- 
ness of the work, and depth of hole will 
control both the speed and feed of the 
operation. The feeds employed will vary 
in accordance with drill diameter and 
depth of hole; thus, lighter feeds are 
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. For reamers, clearances should be sufficient to avoid binding 


used on small drills, for deep holes, and 
where accuracy is desired. Heavier feeds 
are used on the larger drills. In general, 
feeds for alli alloys, in drill sizes from 
¥% to % in., range from 0.003 to 0.020 
ipr, the lighter feeds being used for small 
drills and deep holes. 

Dry drilling of the copper alloys is 
often practiced; howéver, a lubricant is 
recommended, especially for Groups 2 
and 3 where accuracy in deep-hole drill- 
ing is expected. In hand feeding, it is es- 
sential to apply adequate and constant 
pressure on the work-hardening alloys, 
such as beryllium copper. 

Filing. On copper, brasses and bronzes, 
a sharp hand file is required. Hence, 
after a new file has become too dull for 
use on these materials, it can be em- 
ployed further on cast iron, wrought iron 
or steel. Of course, there is a “brass file” 
that has a tooth design incorporating stur- 
diness and sharpness. This type of hand 
file is non-clogging, cuts rapidly, yet 
gives a smooth finish without chattering 
or scratching, and without grooving or 
running off the work. 

Ground-tooth burs are preferred, but 


rotary files are also used for copper al- 
loys. Suggested cutting speeds in sfpm 
for rotary files and burs are: 

HSS Carbide 
Copper, bronze, 

and brass 500-1500 1500-4000 

Grinding. The ductility and malleabil- 
ity of the material causes it to flow 
rather than be cut by grinding wheels. 
Loading is one of the major problems 
with Groups 1 and 2. When grinding dry, 
loading can be reduced by using a wheel 
treated with paraffin or wax. When grind- 
ing wet, a water-emulsion type of cool- 
ant, with high lubricity, should be used 
to retard loading. 

When tensile strength and hardness 
are increased, the grinding problem is 
decreased. Metals of high tensile strength, 
usually harder and less ductile, are 
ground best with fused aluminum oxide, 
while the more ductile metals require 
silicon-carbide abrasives. 

Belt Grinding. Because of the loading 
problem, much of the grinding of cop- 
pers and copper alloys, especially pre- 
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table 17 .. DRILLING SPEEDS table 18 . . SUGGESTED WHEELS FOR GRINDING COPPER ALLOYS 





Alloy fom LOW-STRENGTH a 


Wheel Speeds 
Process fpm 





200-500 Abrasive Grit Size Grade Range 


Group 1 
Group 2 
Group 3 


75-250 
50-125 





For carbon-steel drills, reduce speeds approri- 
mately 50%. 


DRILLING FEEDS 





FEED 





— 


Diameter Deep Holes Shallow Holes 





.020 

.040 

.0625 

.0938 

.125 

.188 

. 250 

.312 

0.625 

Center drills under 
Center drills over 


eoccooocoeooococo 





ceding finishing, is done with abrasive 
belts. For roughing work, aluminum- 
oxide belts in 36 to 50 grit are recom- 
mended at 5500 to 7000 fpm, using ser- 
rated rubber contact wheels of 70 to 90 
durometer. But in the plumbing-goods 
trade a belt of 60 to 80 grit is em- 
ployed. 

Finishing operations, like polishing, oil- 
ing out or dry fining, are done as fol- 
lows in general industry (around 4500 
fpm): 

Polishing—60 and 150 grit, aluminum- 

oxide belts ; 

Oiling out or dry fining—240 grit 
Various belt-contact methods are prac- 
ticable: rubber-contact wheels of 30 to 
70 durometer (serrated or plain face); 
sectional or finger-type cloth contact 
wheels; and free belts where the strap- 
ping technique is used to fit the shape of 
the piece. 

In the brass-plumbing-goods industry, 
oiling out is generally done with a 120- 
or 220-grit abrasive-cloth belt. 

Milling. Stock cutters are reground to 
the illustrated rake and clearance angles. 
Coarse-tooth spiral cutters with a helix 
angle of 20° to 30°, and helical cutters 
with a helix angle of up 50° produce 
fine finishes on all groups of alloys, espe- 
cially when the land is held to a mini- 
mum. Such cutters resist hogging-in even 
on free-cutting alloys in Group 1. 

For deep slotting operations, especially 
on Group 3 alloys, staggered-tooth cut- 
ters with alternate spiral teeth are sug- 
gested. Spiral-fluted end mills are fast 
cutting and produce a better finish than 
straight-flute end mills. 

Milling speeds vary widely because of 





Sil. Carbide 16-24 

$ ” 36-60 
- 36-60 
7" 24-36 
a 24-46 
. 24-36 


5500-6000 
5500-6000 
5500-6000 
5500-6000 
5500-6000 
10, 000-15 ,000 


N-Q Resinoid 
jJ-L Vitrified 
I-K Vitrified 
G-I Vitrified 
I-K Resinoid 
Q-T Resinoid 


HIGH-STRENGTH ALLOYS 


Alum. Oxide 16-24 
. 16-24 

46-60 

46-60 

30-36 

24-36 


0-Q Vitrified 
N-P Resinoid 
K-L Vitrified 
K-I Vitrified 
I-J Vitrified 
S-U Resinoid 





*Good results can be obtained by using a waz treatment for the above dry operations. 





COPPER 


Cylindrical 100 
Roll grinding: 
Roughing... . 46 
Finishing... . 
Surface: 
Cups & cyl... 


Alum. Oxide 
Tubing (Dry) 4 . 


Vitrified 


Shellac 

Vitrified 
Vitrified 
Resinoid 


Rubber 
Rubber 





such factors as depth of cut, width of 
cut machine rigidity, and feed. Conserv- 
ative speeds are tabulated. Other values 
suggested by the Metal Cutting Tool In- 
stitute are: 


Cutter Material 


Hss Cast Alloy Carbide 





Copper 300 
Brass 300 
Bronze 200 





Experimentation is worthwhile on pro- 
duction runs. For example, the Group 3 
alloys contain non-leaded nickel silvers, 
phosphor bronzes and copper-silicon al- 
loys. Here clearances in the order of 5° 
to 10° have given good results. However, 
high rake milling of phosphor bronze 
with a 6-in. HSS cutter ground to 35° 
rake and 10° helix was free cutting on 
% in. and % in. cuts at 240 fpm and 
10-ipm feed. 

Reaming. Straight-fluted reamers with 
narrow lands and polished flutes are used 
but may have a tendency to chatter; this 
can be overcome and finer finish pro- 
duced by use of a spiral reamer with a 
helix angle of 7 to 12°. Left-hand-spiral, 
right-hand-cut reamers for either straight 
or tapered holes give excellent results on 
all three alloy groups. Ample metal 
should be left for reaming so a continu- 
ous bite can be realized and burnishing 
action avoided. This will protect the 
reamer from excessive wear and possible 
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table 19 . . MILLING SPEEDS 





Alloy Speed fpm 





200-250 
150-200 
50-150 


Group 1 
Group 2 
Group 3 





Use lubricant. Reduce speed 60% for carbon-steel 
culters. 


table 20 ... REAMING SPEEDS 





Speed 
Alloy fpm 





200 max. 
75-150 
60-90* 


Group 1 
Group 2 
Group 3 





Spiral reamers. 
For carbon-steel reamers, reduce speed approzi- 
mately 50%. 


failure. It is especially important where 
the wall thickness is small in relation to 
the hole dia and where the work-harden- 
ing alloys are used. 

Clearance should be sufficient to avoid 
binding. (See sketch.) Stoning all cutting 
edges after grinding results in smoother 
and more accurate holes and longer tool 
life. Reaming speed will depend on such 
factors as dia of hole, length of hole, 
and wall thickness. 

The feed will vary with depth of cut, 
finish requirements, type of machine, lu- 
bricant, and tolerances required. Sug- 
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Group | 


i| 2°to 4° 
rake angle 


extending beyond first 


full thread 


| 8° to 15° 
rake angle 


I 
\ 
| \ 


FIG. 18 . . Tap Take angles should be carefully selected for the work's machinability 


gested feed in holes less than % in. is 
0.007 to 0.610 in. and holes over % in., 
0.010 in. 

Tapping. Success in tapping is directly 
related to the condition of the hole. 
Where a specified thread fit is not re- 
quired, and hole depth is at least equal 
to the tap diameter, a 75 or 80% depth 
of thread is sufficient. Two-, three-, and 
four-fluted taps with narrow lands, and 
polished flutes, and with a two- or three- 
thread chamfer, are usually satisfactory 
for machine tapping Groups 1 and 2. 
For Group 3 alloys, particularly copper 
and nickel silver, which produce tough, 
stringy chips, spiral-pointed taps with two 
or three flutes are preferred. These taps 
produce long curling chips which are 
forced ahead of the tap. They cut freely, 
producing excellent threads. Their design 
permits shallow fluting; hence tool break- 
age is usually minimized. 

An accompanying illustration and table 
give suggested rake angles and speeds 
based upon the use of HSS taps, and for 
fine to moderate pitch threads. Appre- 
ciably lower speeds should be used on 
coarse-pitch threads and with carbon- 
steel taps. On a spiral-pointed tap for 
Group 3 alloys, a 15 to 20° spiral point 
extending beyond the first full thread is 
employed, with a 10 to 15° chamfer for 
the length of two or three threads. 

Circular, radial, and tangential thread 
chasers for self-opening dieheads, and die 
chasers for collapsible taps are satisfac- 
tory for both internal and external 


table 22 . . TAPPING SPEEDS 





Rake Angle Speed 
Alloy deg. fpm 





Group 1 2to4 150-250 
Group 2 5 to8 60-150 
Group 3 8 to 15 60-30 





Speeds are based on high ‘speed taps and fine to 
rate pitches. Reduce speeds for coarser pitches. 
For carbon steel taps, reduce speed 50%. 
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threading of copper, brass and bronze 
on all types of automatic screw machines. 
HSS chasers will give satisfactory service; 
however, service life, and production of 
clean, sharp threads are dependent upon 
correct grinding for the specific alloy and 
a satisfactory cutting fluid. The rake angles 
and clearances given in the illustra- 
tion can be used as a starting point; how- 
ever, these can be modified by relation of 
the pitch to the dia of the thread, the 
thread form, and the fit required. The fol- 
lowing cutting speeds are for threads of 
moderate pitch; Group !—100 to 150 
fpm; Groups 2 and 3—50 to 90 fpm. On 
coarse threads, speeds in the lower range 
should be used. On automatic screw ma- 
chines working the leaded alloys, maxi- 
mum spindle speed is frequently used 
when threading small-dia work or parts 
with fine-pitch threads. 

Machine-Screw Taps. All taps cut over- 
size, which can be controlled by grinding 
the hook and chamfer relief angles. These 
are 


Hook Relief 
Brass 10° 
Copper 18° 12° 


Properly ground machine screw taps 
should not cut more than 0.0015 to 0.002 
in. oversize. 

Soft, ductile materials tend to close in 
after the chip is formed, and close-in in- 
creases as the tap dulls. The largest PD 
tolerance ranges are: 


Brass—No. 2 or commercial ground 
Copper—No. 3 or commercial ground 


The tolerance range for these taps is 


No. 2—basic + 0.0005 to basic 
+ 0.0010 in. 

No. 3—basic + 0.0010 to basic 
+ 0.0015 in. 

Commercial ground—basic 
+ 0.0005 to basic + 0.0015 in. 


If commercial-ground taps are used, 
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length of two or three 
threads 


15° to 20° spiral point mm 4 ' 10° to 15° chamfer for 


Spiral pointed 
tap for 
group 3 alloys 


instead of the recommended precision- 
ground taps, some taps in the former 
category may not produce as many holes 
per grind as expected. In other words, 
the use of commercial-ground taps cuts 
down the manufacturing tolerance. 
Whether it will be economical to pur- 
chase the more expensive precision- 
ground taps will depend on the accuracy 
of the setup and control of the operation. 

Fundamentally, the ground thread 
tap is intended for threading to close 
tolerances. However, their clean, accurate 
thread form is so much more efficient 
that it will often prove more economical 
to use them for less demanding produc- 
tion operations. By their use, you can 
get both accuracy and a better thread 
than with a cut-thread tap. 

Threading. Recommendations for tools 
are: 

Acorn Dies. No hook is used for 
threading brass, but 30° for copper. 

DIEHEAD CHASERS. Radial chasers are 
provided in two forms: milled or ground 
thread, and tapped or hobbed thread. 
Grinds and lubricants are: 


Grind* Lubricant t 





Brass: 
Bar 
Cast 
Tubing 
Naval 
Bronze 
Bar 
Cast 
Manganese 
Naval 
Phosphor 
Tubing 
Copper 


OV2K8X2OWO HOO 





*See table “‘Culting-Face Grinds for Diehead 
Chasers”’. 
+tB=Dry G=Paraffin oil. 


Thread Milling. When carbide cutters 
are used, cutter speed on bronze can be 
275-350 fpm, with a feed of 0.004-0.008 
ipr for average finish and 0.002 to 0.004 
ipr for fine finish. 


1956 Production Planbook 





Sawing. Cast materials are softer in 
general than cold-worked or extruded 
shapes. In general, as the temper in- 
creases, the saw velocity should be de- 
creased, and must be determined for each 
alloy and its condition. 

When cutting copper alloys with power 
hacksaws, the following conditions apply: 


Teeth per in. Strokes per min Feed Pressure, Ib 





Cast Brass 
135 
Copper 
135 
Brass Tubing 
135 


6 to 10 60 


6 to 10 120 


14 60 





When cutting these alloys with seg- 
mental circular saws, suitable conditions 
are: 


Tooth Angles 
Rake Clearance 


Blade Speed 
fpm 





Cast Brass 
20 
Rolled Brass 
20 
Hard Copper 
15-20 
Bronze 
20 


350-2400 10 


500-1400 10 
150-850 


350-2400 





For bandsawing the copper alloys, 


these data apply: 


Material 
Thickness, In. 
Copper, brass sheet 4 

0-4 P-10 


u-\% P-6 
yl B-3 


Saw Type* 
and Pitch 


Speed 
fpm 


4 to hard tempers 
4000 L 
3500 L 
3000 L 


Feedt 





Brass sheet, extra hard to extra spring, plus cart- 
ridge brass, naval brass, cast low brass, red brass, 
yellow brass, Muntz metal 

P-10 3500 L 

P-6 3000 L 

B-3 2500 L 


0-4 
4-% 
6-1 
bronze, cupronickel, silicon-bronze, 
manganese bronze 
P-18 1200 
P-14 900 
P-10 600 


Aluminum 


0-4 
4-% 


Ml 


L 
M 
M 


Nickel Silver 
P-18 
P-14 
P-10 


0-4 
4-4 
uel 


300 
250 
200 





*Saw types—P = preataien. B =buttress; Pitch = 
wg of teeth per inch 
west oly M =medium feed. 


Lubricants or cutting oils are fre- 
quently needed when the ductility of the 
material is such that chips weld to the 
saw teeth and to the surface of the work. 
A cutting oil of 100-120 viscosity, ap- 
plied at the rate of 30 drops per min., 
will usually alleviate the condition. 


GALLIUM ® GERMANIUM ® MERCURY @ RHENIUM @ ALUMINUM @ BRASS @ BRONZE @ COPPER @ NICKEL 


table 21 . . RECOMMENDATIONS FOR SAWING COPPER ALLOYS 





Rock- 
well 


Sew 
Velocity 
8 fom 


Saw Pitch 





“Wy MM MAM 1%+ 





Cartridge Brass........ 
Cartridge Brass 
Extra-High-Leaded Brass 
Naval Brass 

Naval Brass.......... 
Phosphor Bronze 
Aluminum Brass................ 
Manganese Bronze 

Cast Manganese Bronze 
Cupro Nickel 
Low-Silicon Bronze 
High-Silicon Bronze 


58 
75 
74 


2000 
1000 
500 
750 


w 


88 
20 
87 
55 


eFraagas. 
vewt ee 


AAAAaqaaan 
ewwwwe & ww 





table 23... 


TAPPING SPEEDS AND LUBRICANTS 





Tap Speed, fpm 





HSS 


HSS 


Surface Treated Lubricant 





Brass....... 
40-60 
30-45 


100-110 Compound or light base oil 
50-70 a a a « a 
35-50 Light-base oil 

100-110 ns 4 ° 
85-95 Sulfur base 

plus lard oil 


or kerosene 





*Carbon steel taps not recommended. 


table 24 . . CUTTING-FACE GRINDS FOR DIEHEAD CHASERS 





Milled 


Tapped 





Grind No.* Str. Thread 


Taper Thread 





Str. Thread Taper Thread 





10° hook 


. 5° snub 
Straight 
15° radial lip 


5° hook 


5° snub 


10° radial hook 


10° hook 
5° hook 
5° snub 
Straight 
15° radial lip 


5° hook 
Straight 

5° snub 
Straight 
10° radial hook 


Straight 


Straight 





*See table for grinds and lubricants. 


How to Machine Wear-Resistant Bronzes 


' Aluminum -bronzes containing 1.5 to 
5.25% iron and 6 to 13.6% aluminum 
(Ampco Metals) are made for a variety 
of wear-resistant applications primarily. 
Because of this, their fabrication proper- 
ties do not coincide too closely with those 
of the “standard” constructional bronzes 
listed elsewhere in this Report. 

Machinability Ratings. On the basis of 
free-cutting brass, the machinability rat- 
ings of these materials are: 


Ampco Grades 
8 and 12 
15, 16, 18 
20 
21 
22 
24 


Rating 
40% 
50% 
30% 
20% 
1£% 
10% 
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Essentially, the most normally en- 
countered Ampco Metals fall in Group 2 
alloys with respect to relative machin- 
ability. Experience discloses, for exam- 
ple, that Grade 18 has a machinability 
approximately that of SAE 1015 steel. 


Tool Materials. Speeds and feeds, using 
carbide, are given in an accompanying 
table. HSS can be employed satisfactor- 
ily, too, particularly on roughing opera- 
tions. 


Tool Angles. The back rake angle for 
all Ampco Metals is always zero degrees 
or negative, and it is always desirable to 
use a chip breaker. An accompanying 
table gives tool grinds for carbide tools 
applied to the various grades of bronze. 
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F how to work WON-FERROUS METALS 


_-~-- Rake angle or hook 
Throat angle 20° to 30° Vig. Group 1: -5° to +5° 
for length of two threads a Group 2° 5° to 12° 
= a Group 3: 15° to 30° 


oe. 2 


Rake angle or hook ---.. 
Group 1: 10°to OF _ iy 
Group 2: 0° to 10° 1 Van 
Group 3: 12° to 30° 





Heel clearance 
fo suit 














Die chaser Tap or die chaser Tap chaser 


Rake angle or hook 
Face angle 
Group I: O°? 


! 

if 
*| Kk. Group 2: 1° to 2° 
' Group 3: 2° to 3° 


Chip clearence 


“AY 
angle 12° "|/‘Sroup 1: -5° fo#+5? 
' 


Group 2° 10° to 20° 
Group 3: 15° to 35° 


angle 25° 








Circular chasers 


FIG. 19 . . Modification of chasers for dieheads and collapsible taps is important for 
clean-cut threads. The angles are usually greater than on other types of tools 


all 

ge 
h 
fo leo 
> KE a Fé 


FIG. 20 . . Carbide tool for Ampco Metal. 
For tool angles, see Table 25 





FIG. 21 . . Correct drill point and clearance 
for Ampco Metals 


table 25 . . TOOL ANGLES FOR CARBIDE TOOLS 





Ampco Grades 





_ 


8 and 12 15 and 16 18 20 





A — End cutting edge angie 10-12° 10-12° 10-12° 8-10° 

B — Back rake......... > o° 0° 0° 0° 

C — Side rake......... 5° 4° 0° 0° 

D — Tip end relief angle. . 4 6° 6° 6° 6° 

E — Shank end reiief or 10° 10° 10° 

F — Side cutting edge relief*....... 0 to 15° 0 to 15° 0 to 15° 0 to 15° 0 to 15° 





* Varies with job, but should be 15° for roughing. 


Drilling. Never run the drill dry on Hole Dia, In. Feed, ipr 
these metals. Sulfur-free soluble oils 0.020 to 0.125 0.001 to 0.002 
are recommended. Actually, the drilling 0.188 0.002 to 0.004 
speeds fall in the same range as Group 3, 0.250 to 0.312 0.004 to 0.007 
the hard-to-machine copper alloys; that 0.312 to 0.625 0.007 to 0.015 
is, in the 50 to 100 sfpm range. Feeds 


for shallow holes are: The alloys do not lend themselves 
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readily to deep-hole drilling. When drill- 
ing holes deeper than % in., clear the 
drill at intervals to prevent chips from 
jamming in the drill flutes. 

Standard 118° point-angle HSS drills 
can be used on all grades of Ampco, but 
straight-flute, carbide-tipped drills are ad- 
visable on grades 21, 22. and 24. Care 
should be used at breakthrough of these 
grades, to avoid chipping. Cutting edges 
are flattened to a zero rake angle, as with 
Group 2 alloys. 


Reaming. Amount of stock (total) left 
for reaming should be 0.008 to 0.012 in. 
Spiral HSS reamers are employed at 50 
to 90 fpm and these feeds: 


Hole Dia, In. Feed, Ipr 
to % 0.010 

% to % 0.010 to 0.018 

% to l 0.018 to 0.040 


Straight-flute carbide reamers (odd 
flute to prevent chatter) are recom- 
mended for production reaming. 

Tapping. Machine tapping should be 
done with ground-thread taps. Rake or 
hook angle should be 0°, except that 0° 
to —2° is used for grades 21, 22 and 
24, plus these further recommendations: 

1. Use tap drill 0.005 to 0.015 in. 
larger than customary. 

2. Chamfer hole 1/16 x 45° to pre- 
vent breakout of edges. 

3. Use roughing and finishing taps for 
through holes. 

4. Back out tap at itervals to clear 
chips; use hand taps when possible. 

5. Choose fine thread when possible. 

Speeds range between 30 and 80 fpm 
for machine tapping. Use coolant freely. 

Milling. The Ampco metals bracket 
Groups 2 and 3 copper alloys, so far 
as milling speeds are concerned: 


Grades 8, 12, 16, 18 and 20— 
100 to 400 fpm 

Grades 21, 22 and 24—50 to 
100 fpm 


Carbide cutters are recommended. Zero 
radial rake is required; and no land is 
used. 

Broaching. Use broaching speeds of 12 
to 24 fpm. Face angle is zero degrees, 
land is 0.010 in. on roughing teeth and 
is reduced to 0.005 in. on finishing teeth 
to eliminate friction and possible expan- 
sion of the workpiece. Back-off angle is 
2° on roughing teeth; %° on finishing 
teeth. Cut per tooth is 0.001 to 0.003 in. 
for round broaches; 0.003 to 0.005 in. 
for surface and keyway broaches, and 
0.004 to 0.007 in. for spline broaches. 

Grinding. Hardness of these alloys per- 
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on 12° to 18° 
O° rake angle Y! . 
i *\ | iS 
a Spiral point 
< tape extending beyond \ \ 


, first full thread 
1x 


Clearance 


-oe- .010"lond 


10° to 18° / | 
chamfer for 
two or three 
threads 














tint 


---.006'less cutting dia. 


Mh tyne 


Grades 21, 22 and 
24 use 0°-2° 
negative rake 


FIG 22 . . Reamer design for use on Ampco Metal 


FIG. 23 . . Taps for Ampco Metal require a 10 to 15° chamfer 


table 26 . . FABRICATION PROPERTIES OF AMPCO METALS 
FABRICATION PROPERTIES SUITABILITY FOR BEING JOINED BY: 





Hot 
Cold Working Annealing 
Working Temp. Temp. 
Properties F F 


Silver 
Alloy 
Brazing 


Oxyacety- Carbon 
lene Are 
Welding Welding 


Metal 
Arc 
Welding 


Inert- 
Gas 
Welding 


Ampco 
Alloys 


Resistance 
Welding 





Grade 8 Good 1500-1700 1100-1500 Good* Poor Good Good Excellent Good 





Grade 15 Good 1450-1700 1100-1500 Good* Poor Excellent Good Excellent Good 





Grade 18 Poor Excellent 1400-1675 1100-1500 Good* Poor Excellent Excellent Excellent Good 





Grade 21 Poor Excellent 1350-1650 1100-1500 Poor Good Good Good Good 





Grade A-3 Fair Excellent 1450-1700 1100-1500 Poor Excellent Good Excellent Good 





*By proper methods. 


table 27 .. COMPOSITION AND FORMS OF AMPCO METALS 





FORMS MOST COMMONLY ORDERED 
Rod 
and 

Drawn 
Flat 


Nominal 
Composition 
% 


Melting 
Point 
(Liquidus) 


Melting 
Point 
(Solidus) 


Rolled 
Flat 


Ampco 


Alloys Shapes Tube 





Grade 8 . Bal.; Al.7.5; Fe.3.0; others x x x 


0.5 Max. 


1935 1895 





Grade 15 . Bal.; Al.10.0; Fe.4.0; others 


0.5 Max. 





Grade 18 . Bal.; Al.11.0; Fe.4.0; others 


0.5 Max. 





Grade 21 . Bal.; Al.12.25; Fe.5.0; others 


0.5 Max. 





Grade A-3 . Bal.; Al.10.0; Fe.1.0; others 


0.6 Max. 





Grade 45 . Bal.; Al.11.0; Fe.3.5; Ni.4.0; 


others 0.6 Max. 





mits precision grinding. Work speed ranges 
from 25 to 150 rpm; wheel speed from 
5000 to 6000 fpm. Good results in wet 
grinding have been secured with a Car- 
borundum 365-64 VGC wheel or equiv- 
alent. Grinding stock allowance con- 
forms to practice with steel. 


Sawing. Precision contour sawing is 
much used for making parts from the 
Ampco Metals. Tests made by the DoAll 
Co showed that 8 sq in. per min. could 
be cut under the following conditions, 
when coolant is applied at the rate of 40 
drops per min. to the saw and work, 
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except on Grades 21, 22 and 24 (dry): 
Saw: teickmee cna 0.025 in. 
Saw pitch ...10 tpi 
Saw tempeh ese A 
Saw width 
Saw velocity ...... 
Feeding pressure 
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FIG. 24... 
Ampco Metal 


’-2° Corbide 
3°- 5° HS steel 
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Cold Heading Reaches for New Jobs 


No longer is cold heading restricted to 
making conventional fasteners — bolts, 
screws, nuts and rivets. The process is 
now recognized as one that saves mate- 
rial by “chipless machining.” Often the 
materials savings alone are sufficient to 
pay for both tooling and headers in a 
relatively short time. So, today, and for 
some years past, copper alloys have been 
headed into articles that would have been 
considered impractical if not impossible 
before WWII. It has been found, for 
example, that many parts normally 
made on screw machines can be headed 
to reasonably close tolerances, and faster, 
while at the same time conserving ma- 
terial. 

Materials Headed. Any non-leaded 
brass down to 65-35 can be headed, al- 
though naval brass is difficult to work 
without causing peripheral cracks be- 
cause it acts as though hot short. Cart- 
ridge brass (70-30) is preferred. In 3 to 
4 B&S numbers hard, this material 


heads as well as steel, which may be 
considered the reference material, so far 
as heading properties are concerned. 

Non-leaded nickel silvers can be head- 
ed, but thin heads are difficult to pro- 
duce. Type A silicon bronze is hard on 
tools, it is difficult to avoid slight cracks 
and to produce a good surface on the 
product. On the other hand, Type B sili- 
con bronze is an excellent material for 
heading and extrudes and upsets much 
like steel. 

Temper of Heading Wire. Copper-base 
alloys with fairly high physical properties 
give better results in heading than soft 
tempers. Examples: brasses in the 60- 
65,000 psi range; silicon bronzes with 
tensile strength of 75-90,000 psi and even 
100,000 psi. For brasses, this means that 
material drawn to 3 or 4 B&S numbers 
hard is suitable. Gain in strength after 
heading may amount to 5,000 psi. 

Copper is extremely malleable but only 
up to a point. A very wide head can be 


table 28 . . SPEEDS AND FEEDS FOR TURNING AND BORING 
AMPCO METALS WITH CARBOLOY 55A 





Depth of Cut, 
in, 


Speed, 
fpm 





Grades 8-12-15-16-18-20 





Roughing 
Semi-Finishing. . 
Finishing... . 


\% to % 
0.030 to 0.060 
0.010 to 0.020 


125 to 250 
550 to 650 
1100 to 1300 


0.009 to 0.016 
0.005 to 0.009 
0.002 to 0.005 





Grades 21-22-24 





Roughing... ..... 
Semi-Finishing. . 
Finishing 


% to 4 
0.030 to 0.060 
0.010 to 0.020 


100 to 400 
400 to 500 
700 to 1000 


0.003 to 0.005 
0.003 to 0.004 
0.002 to 0.003 





* Deep as possible without weakening broach 
“x Should be trom ‘4, to & of depth 


FIG. 25 . . No rake angle is used on broach teeth 


produced, but thinness of the head is the 
controlling factor. A point is reached at 
which no additional force on the punch 
will move the metal. 

Die Life. Steel dies last one-half as 
long on brass as on steel; the material 
worked is not so important to life of 
carbide dies. Surface finish of dies and 
die life follow almost a straightline rela- 
tionship. Four types of finish are: reamed, 
lapped, ground except for very small die 
holes, and honed. Production heading 
shops find that the reamed hole is eco- 
nomical in many cases. 

Die Materials. Steel dies are often made 
of 0.90 C tool steel tempered to 61 Re. 
Inserts are high-carbon, high-chromium 
tool steel or HSS at maximum hardness. 
Punches, likewise trim dies for hexes and 
squares, are 0.50 to 0.55 C HSS to pro- 
vide shock resistance. Carbides are also 
used if their shock resistance is suitable 
for the application. 

Lubrication. Several kinds of lubricant 
may be used in a heading shop. For cop- 
per-base alloys an EP (extreme pressure) 
cylinder oil will work well on many jobs. 
Sulfurized oils are commonly avoided, 
because they stain the work. White lead 
in machine oil is used as a reference lu- 
bricant (the best combination for lubri- 
cating and cooling properties) when try- 
ing out new: tools or trouble shooting to 
see if lubricant failure is the cause. This 
combination is not desirable for produc- 
tion runs, because of its toxic qualities. 

Finish on Heading Wire. Surface qual- 
ity of the wire importantly affects both 
success in heading and die life. Brass is 
best if used with a smooth finish and 
well lubricated. An unusually rough fin- 
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ish will not extrude properly because of 
friction with the tools. On the other hand, 
silicon-bronze wire should not be too 
bright: a slightly oxidized finish is pref- 
erable. 

Wire Curvature or Kinks. Both of these 
must be avoided. Curvature, as caused by 
uncoiling wire from too-small arbors and 
not corrected because many headers do 
not have straightening rolls, will produce 
shearing of the wire against the die edge. 
Die clearance is normally only about 
0.002 in. A misfeed can result. 

Kinked wire, if it does not pass through 
straightening rolls, will jam in the cut- 
ting tube, or shearing mechanism. Again, 
there is small clearance in the tube, and 
a short feed, which cannot be ejected 
properly, occurs. The result: smashed 
tools. 


Pressworking Grain Size 


Besides the alloy composition, the user 
of copper alloys must know the effects of 
temper and grain size on pressworking 
and coldforming operations. Grain size 
also affects finishing. 

Grain Size. The grain size of copper 
alloys is expressed as the average grain 
diameter in millimeters. Grain structure 
is related to tensile strength, elongation, 
hardness and other properties. 

Standard grain sizes (ASTM Designa- 
tion E 79) in mm are: 


6.010 
0.015 
0.025 
0.035 
0.045 
0.050 


0.060 
0.070 
0.090 
0.120 
0.150 
0.200 


Fine graim or “ultra fine grain,’ is 
material below 0.010 mm grain size, and 
usually about 0.005 mm. Such material 
is exceedingly smooth after bending, 
forming and drawing, and can be very 
economically buffed to a high luster, in 
most cases eliminating the cutting-down 
operation. Note: the advantage of fine- 
grain material may be partially lost if 


table 29 . . GRAIN SIZE FOR COLD 
WORKING ANNEALED COPPER 
ALLOYS 





Nominal Grain Size 
mm Typical Uses 


0.015 
0.025 
0.035 





Slight forming operations 

Shallow drawing 

For best average surface com 
bined with drawing 

Deep-drawing operations 

Heavy drawing on thick gages 


0.050 
0.070 





Header Setup. The manner in which a 
header is set up has more influence upon 
work quality than temper, or hardness, 
of the material. For example, cut-off 
quality is important when the blank butts 
against a 30° extrusion angle in the die. 
If not square, the wire will bend to one 
side and improper extrusion follows. 

First-Blow Results. Success in heading 
depends on the degree of deformation 
and the conformation of the punch. 
Choice of these is entirely a matter of 
experience. Variance in raw material 
qualities will drastically. affect first-blow 
results. For a given set of tools, a more 
uniform product and less trouble will be 
experienced if considerable care is taken 
to insure uniform metal characteristics 
and finish from lot to lot. 


and Temper 


interstage annealing is required. Con- 
trolled annealing is of great importance 
in such cases. Further, the finer the grain 
the lower the ductility, and the greater 
the restriction on how much cold work- 
ing can be done. In some cases, particu- 
larly if a shop lacks experience, it is good 
practice to submit a blueprint and sample 
part to the brass mill for a check on 
specifications. 

Tensile strength of tempered material 
depends on the original grain size. In 
general, the tendency since the war has 
been to specify both the tensile strength 
and the grain size of drawing-quality 
brass, for example, and to consider these 
matters for other operations too. 

Annealed Tempers. Nominal annealed 
tempers in terms of average grain size 
are (in mm): 


Grain Size, mm 

Range 

Recrystallized—0.025 
0.015—0.035 
0.025—0.050 
0.035—0.070 
0.050—0.120 
0.070— .... 


Nominal 
0.015 
0.025 
0.035 
0.050 
0.070 
0.120 


Some alloys, which are not entirely com- 
posed of alpha grains and cannot be an- 
nealed to the exact tempers above, often 
can be supplied in several annealed 
tempers as follows: 

Light Anneal—roughly equivalent to 
an 0.015 or 0.025 mm nominal annealed 
temper 

Soft Anneal—roughly equivalent to 
0.035 or 0.050 mm 

Dead Soft Anneal—roughly equivalent 
to 0.070 or 0.120 mm 
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ASTM annealed tempers for tube differ 
from the above nominal tempers. The 
mors common annealed tube tempers 
are: 

Light Anneal — Recrystallized 0.035 
mm 

Soft Anneal—0.025—0.060 mm 

Condenser Tube Anneal — 0.010 — 
0.045 mm 

Temper of Flat Rolled Products. In 
standard mill practice, the reduction by 
rolling is figured on the basis of thickness 
only because the metal does not widen 
very much during the rolling operation. 
The degree of rolling is expressed in 
Brown & Sharpe gage numbers which 
have a definite relationship to each other. 
For example, in the B&S system the 
gages are reduced by 50% every six 
numbers as shown below: 


No. 2 B&S is 0.2576 in. 
No. 8 B&S is 0.1285 in. 
No. 14 B&S is 0.06408 in. 


The following standards for hard- 
rolled flat metals have been universally 
adopted for strip and sheet by the brass 
industry as given in ASTM specifications: 


Rolled BAS % Reduction 
Numbers Hard in Thickness 


10.95% 
20.7% 
29.4% 
37.1% 
50.15% 
~ 60.5% 
68.65% 








Suppose you wished to obtain metal 
0.010 in. thick, “hard” temper. Metal 
0.010 in. thick corresponds to 30 B&S. 
The mill takes four B&S numbers 
thicker than No. 30, namely, No. 26 
(0.0159), anneals it, then rolls it to No. 
30 without intermediate anneal, leaving 
it in its rolled condition at this finishing 
thickness. For uniformity of temper, the 
grain size of the metal in the annealed 
condition before the final rolling must 
also be controlled. 

Temper of Rod. The temper of rod 
does not necessarily follow the percent 
of reduction used for wire but upon 
physical properties required by applicable 
specifications, To avoid misunderstand- 
ings the mill prefers to have the temper 
of rod and wire expressed in “percent 
reduction in area by cold working.” 

The most common ASTM tempers for 
copper-base alloy rod and bar are half- 
hard and hard temper. The temper of 
rod does not necessarily approximate the 
percent reduction of area used for the 
wire tempers but will depend upon the 
mechanical properties required. by the 
particular specification. 
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Again, for rod alloys there are also 
available other special tempers to meet 
special customer requirements and ap- 
plications. 

Free-turning brass rod, however, is 
generally furnished in standard temper 
for various sizes that have been devel- 
oped after practical experimentation. 
Special screw machine items made from 
free-turning rod which must be roll 
threaded, knurled or swaged require spe- 
cial temper depending on the severity of 
the cold working operations. 

Temper of Drawn Wire. When draw- 
ing wire through a die the percent reduc- 
tion is based on the difference in cross- 
sectional areas. Here also the B & S gage 
numbers are used as well as percent re- 
duction to indicate the temper of drawn 
material. 


Nomina! 
Reduction Sectional 
B & S Gage Nos. Area 


9% 
7% 
1% 
0% 
5% 
0% 
4% 








The trade uses other designations for 
special tempers such as rivet temper 
(usually between 8% to 20% reduction 
in cross sectional area), machine-screw 
temper (between 10% and 20% reduc- 
tion), and wood-screw temper (between 
15% and 37% reduction). The manufac- 
turer of screws and rivets should try out 
several samples of wire of different tem- 
pers before he selects the one which best 
serves his needs. 

Temper of Drawn Tubing. When sup- 
plying cold-drawn tubing, the temper is 
based upon the difference in cross-sec- 
tional areas before and after drawing. 
The commonly accepted terms for desig- 
nating temper of tubing are even less 
definite than for rod and wire. “Light 
drawn,” generally indicates a percentage 
reduction in area, by cold working, of 
10% to 25%, and “hard drawn” a per- 
centage reduction in area, by cold work- 
ing, of over 25% after the last anneal. 

The term “percent reduction in area” 
as applied te tubing is somewhat compli- 
cated. A simple explanation is that the 
“percent reduction in area” is the per- 
centage difference in cross-sectional areas 
of the tube before and after drawing. 

Tubing for screw-machine work with- 
out any subsequent cold working opera- 
tions can be drawn as hard as possible 
with the reduction in area depending 
upon the size. On the other hand, tubing 


50 


for screw-machine work which has to 
take some light cold-working operation 
after machining would be furnished in a 
“light drawn” temper, the reduction de- 
pending upon the severity of the opera- 
tion. Also, a tube for bending would be 
furnished in a temper indicated as light 
drawn, the degree of reduction depending 
upon the amount of bending. Orders 
calling for “ ” temper, “half-hard,” 
and occasionally “quarter hard” do not 
indicate actual requirements. Conse- 
quently, full information should be fur- 
nished regarding the actual use of the 
tubing so that the proper temper can be 
supplied. The term “percent reduction in 
area” by cold working is more definite 
and less subject to error. 

To sum up, the drawn tempers for 
copper-base alloy tube products have 
these general uses: 


TEMPER AND USAGE 
Drawn (General Purpose) 

Most common temper and used for 
applications where some stiffness or 
rigidity is needed, but the resulting me- 
chanical properties and percent draw are 
not critical. 


Light Drawn 
For bending, flanging, beading, etc., 
together with some stiffness or rigidity. 


Hard Drawn 


Where extreme stiffness or rigidity is 
required, 


Effect of Grain Size and Temper 


The following notes summarize the 
effect of grain size and temper on blank- 
ing, drawing, forming and heading, but 
further remarks will be found under de- 
tailed discussions of these subjects. 

Blanking. Both alloy and temper for 
blanking operations are generally dictated 
by subsequent operations to be per- 
formed. However, the optimum material 
for the blanking operation itself is a 
hard temper (4-6 B & S Nos.) leaded 
brass. This material will produce a flat, 
clean blank with a minimum of burr. As 
the temper is decreased, or the lead con- 
tent lowered or eliminated to provide 
greater ductility, it becomes increasingly 
more difficult to maintain close toler- 
ances and produce a clean blank. Die 
clearances must be reduced, tool wear is 
increased and at the same time tools 
must be kept as sharp as possible. 


Drawing and Forming. In _ general, 
ductility increases with increasing grain 
size. For very severe draws, particularly 
on heavy-gage strip, grain sizes as large 
as 0.120 mm are not uncommon. As the 
depth or severity of draw decreases, the 
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grain size can be decreased accordingly. 
Many forming operations, where there 
is no gage reduction in the sidewall, can 
be performed on material having grain 
sizes under 0.010 mm. The most common 
range used for both drawing and forming 
operations is a nominal 0.035 mm or 
0.025-0.050 mm. Where surface of the 
finish part is important, the grain size 
should be kept as low as possible, com- 
mensurate with the draw to be per- 
formed, Grain sizes in excess of 0.050 
mm tend to produce a rough “orange 
peel” surface when stretched or drawn, 
which is very difficult.to polish out. 

Bending. The selection of the proper 
temper for bending applications is de- 
pendent on three factors; the degree of 
the bend, the radius of the bend, and the 
direction of the bend with respect to the 
direction of rolling of the strip. Brass can 
withstand a much more severe bend with 
the axis of the bend perpendicular to the 
direction of rolling than if the axis is 
parallel to the direction of rolling. Fur- 
thermore, as would be expected, the 
temper must be reduced as the severity 
of the bend increases. 

Metallurgical Structure. Stock that is 
perfect in every respect but not of proper 
grain size or annealed temper will cause 
a variety of troubles: 

1. UNSUITABLE GRAIN SIZE — Wrin- 
kling, pushed-out bottoms, lip fractures, 
orange peel, burred edges and localized 
necking or stretching are indicative of 
unsuitable average grain size. To estab- 
lish the grain size range for a given job, 
run off coils of several grain sizes, es- 
tablish the minimum grain size, then find 
the nominal maximum by doubling the 
minimum grain size. Note: the multiply- 
ing factor may be reduced to 1.5 for 
modern progressive dies. 

2. UNDESIRABLE VARIATION IN GRAIN 
Size—Severe non-uniformity is caused 
by short-time or low-temperature anneals 
that result in partial recrystallization or 
by annealing after very low reductions. 
The latter is shown, for example, by 
sectioning the base of a drawn cup after 
annealing; the center of the base has 
been only slightly worked and non-uni- 
form grain size is the result of annealing. 

3. PREFERRED ORIENTATION — “Ear- 
ing,” or wave-like formations on the top 
edges of shells, results from non-uniform 
metal flow arising from inherent direc- 
tional properties, or “preferred orienta- 
tion” in the strip. Modern mill control 
can keep this defect at a minimum. 


Alloys Suitable for Presswork 
Copper and copper-base alloys are 
widely used in sheet and strip form for 
fabrication of many products. Metal re- 
quirements are dependent upon either 
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the type and severity of various opera- 
tions and the product’s service require- 
ments, Modern trends in stamping (shal- 
low forming to irregular. contour and 
when metal is not pinched between 
punch and die) and drawing (the metal 
is reduced in wall thickness) require 
more from the material than prewar: 

1. Closer tolerances must be held 

. Greater depth of draw 

. Fewer press operations 

. Higher press speeds 

. Less interstage annealing 

6. Smoother and cleaner surface after 
pressing 

7. Use of lighter-gage stock 

8. Excellent machining characteristics 
after drawing 

Probably 90% of copper alloys are 
used in the annealed condition. Most 
popular today is the 70-30 cartridge 
brass. However all brasses from 95-5 to 
63-37 are used for presswork success- 
fully. Trouble may be encountered with 
brass having less than 63% copper be- 
cause the beta phase is brittle, may pro- 
duce fractured cups or “waviness,” a 
surface defect similar to stretcher strains. 

Although yellow brass 65%, deep 
drawing brass 68% and cartridge brass 
70%, are widely preferred because of 
their combination of good physical and 
mechanical properties, combined with 
ease of fabrication, other copper alloys 
are much used for other reasons. For 
example, nickel-silver 65-18 might be 
selected for its white color, phosphor 
bronze 8% for spring properties, etc. 

The most convenient way to analyze 
copper and copper-base alloys for press- 
working characteristics is to group them 
in six categories: (1) copper, (2) non- 
leaded brasses, (3) leaded brasses, (4) 
high-strength alloys, (5) nickel silvers, 
and (6) cupro nickels. 

Pressworking characteristics of these 
materials are: 

Coppers — Electrolytic tough pitch, 
oxygen-free and deoxidized coppers are 
very ductile and workharden less rapidly 
than brasses or bronzes. Reductions up 
to 90% can be obtained in all three 
grades, but deoxidized and oxygen-free 
can withstand more severe bending and 
forming than tough-pitch copper. 


table 30 . . TOTAL CLEARANCE BETWEEN 
BLANKING PUNCH AND DIE* 





Sheet Copper Yellow Brass 
Thickness, in. in. in. 





0.005 _ _ 

0.020 0.0010 
0.050 0.0024 
0.080 0.0040 
0.100 0.0052 





*Annealed material 


Non-LEADED Brasses—Cartridge-brass 
70-30, yellow brass 65-35, and red brass 
85% are the most widely used, because 
of their excellent cold-working proper- 
ties. Electrical conductivity is lower than 
for the coppers but ductility and strength 
are better. Muntz Metal is. less adaptable 
to cold-working and its use for press- 
working is comparatively restricted. 

LEADED BrassEs—The 0.5% and 1% 
leaded brasses have satisfactory cold- 
working properties, but 2% high lead 
brass has only fair cold-working prop- 
erties. 

HIGH-STRENGTH ALLOYS—Naval brass 
can be cold worked to some extent. 
Phosphor bronze, 5% is suitable for 
ordinary forming and bending and mod- 
erate deep drawing, whereas 8% has 
good stiffness and hardness plus adequate 
ductility for severe forming. Silicon 
bronzes have strengths comparable with 
mild steel, but high-silicon bronze is 
more readily worked than others in its 
family of alloys. Aluminum bronze, 5% 
has relatively good cold working prop- 
erties. 

NICKEL Si_vers—The 65-18 alloy is 
cold worked about as readily as yellow 
brass and the 65-15 has practically the 
same properties. 

Cupro-NICKELS—These high-strength 
alloys are less ductile than brasses. The 
30% alloy is used to some extent in strip 
form. 

Flat-Metal Tolerances. Tolerances for 
gage, width and straightness have been 
established by the Copper-Brass Research 
Assn. Even so, trouble can be experi- 
enced although the metal meets tolerance 
limits, either because modern progressive 
tools require closer tolerances or the 
shape of the strip is poor for the actual 
job. 

CrowN—Variation in thickness across 
the strip, or crowning, may affect fabri- 
cation, as in the case of a flanged formed 
cup: 

1. A polished elongated area on the 
flange, aligned with the center of the 
strip. 

2. Wrinkles on the flanged section 
formed from the edges of the strip. 

Where appearance of the flange is im- 
portant, and excessive crown gives 
trouble, compensation may take several 
forms: 

1. Grind the hold-down concave to get 
uniform hold-down pressure. 

2. In gang work, the blank size for the 
center row would be made somewhat 
different from those in outer rows. 

3. If wide strip is slit into several nar- 
row strips, these can be segregated for 
thickness. 

THIn Epce—If 3 x 0.025 in. strip is 
cut from 6% in. coil with excessive 
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crown, one edge of each strip will be 
considerably thinner. The strip can be 
shimmed and blanked but one edge of 
the resultant cup will be higher, giving 
trouble in automatically fed trimmers or 
redraw tools. 

END-TO-END VARIATION—Gage varia- 
tion along strip is usually not serious, but 
on some very sensitive tool setups a 
variation of only 0.0005 in. may be per- 
missable. In such cases, cut the coil in 
half, gage the strip, run off the lighter 
gage first and then adjust the tools, if 
tool wear has not compensated the gage 
differential. 

Surface Inspection. The surface rough- 
ness in micro-inches is no indication of 
the value of a copper alloy for a particu- 
lar part. About the only reliable indica- 
tion is how well lubricants will wet the 
surface, to insure that the tools do not 
operate against a dry or semi-dry area. 
Often the strip is passed through a trough 
of lubricant and then a pair of felt- 
covered wiping rollers before it enters 
the die. In essence, the problem in lubri- 
cation is to make a compromise between 
wetting and staining. The sulfur-base 
lubricants wet surfaces well, but their 
staining characteristics are often unde- 
sirable. 


Presswork Operations 


Blanking. Normally, clearance of 5% 
will produce blanks free from burrs in 
cartridge brass in sheet thicknesses to 
0.040 in. For hard tempers, an additional 
0.001 in. can be used to reduce blanking 
pressure. 

Scrap-Strip Layout. For blanks that 
are to be bent, the form is preferably 
arranged at 90° to direction of rolling, 
but can be reduced to 45° for many 
alloys and tempers. In some cases, as 
with low brass, it is possible to form 
parallel with the grain. 

Bending. The minimum bend radius 
varies with alloy and temper. Annealed 
copper and copper base alloys can be 
bent to a radius equal to metal thickness 
and some of them to one-half the metal 
thickness. Because of directional proper- 
ties, cold-worked tempers can be bent 
more readily across the grain than par- 
allel to it. To avoid edge cracks, avoid 
shearing stock with dull tools. A bend- 
allowance formula is 


27a 
C= (r + 0.42), 
360 
Where L = length to allow, a 
= angle of bend, r = inside 
bend radius, and t = thickness 
of stock, all in inches. 


To avoid springback with materials of 


5! 





table 31 . . RADI! FOR FORMING 90° BENDS IN COPPER-BASE ALLOYS 





Minimum Redius, in. 





Bend Location in Strip 





Temper 


Perpendicular At 45° to 
to rolling rolling rolling 


Parallel to 





Copper 


Half hard 
Extra hard 


“6 % 
1 vA 4g 





Red Brass, 85% 


Drawing, Annealed 
Half hard 

Hard 

Extra hard 

Spring 





Low Brass, 80% 


Hard 
Spring 


% 





Cartridge Brass, 70% 


. Half hard 


Hard 

Extra hard 

Spring 

Extra spring 0.040 


Sharp Sharp 
‘e 
% % 
lessthan 4% less than 4 
lessthan 4 less than 4 





Yellow Brass 


Half hard 0.005-0.090 
Hard 0.040 
Extra hard 0.040 
Spring 0.040 


Sharp 
Sharp 
\% 
2 





Medium Leaded Brass 


Half hard 0.040 


Sharp 





Phosphor Bronze, 5% 


. Half hard 


0.020-0.070 
Hard 0.040 
Extra hard 

Spring 


Sharp 
Ge 
% 





Phosphor Bronze, 8% 


Half hard 
Hard 

Extra hard 
Spring 
Extra spring 


Sharp 
k% asin 
% less than 4 
Me % 
lessthan % lessthan 





High-Silicon Bronze... 


Hard 
Spring 


“ “ 
“4 % 





Nickel Silver 65-18. . 


Half hard 
Hard 

Extra hard 
Spring 
Extra spring 


vA % 
Ne “% 
% “% 
% % 
% M 





Nickel Silver 55-18. ..... 


Half hard 
Hard 
Extra hard 


“Me “ 
“ % 
% Me 





table 32 . . PERCENTAGE of REDUCTION of DIAMETER of BRASS SHELLS 





0.010 0.015 


METAL GAGE 
0.020 0.025 0.030 0,035 


0.045 0.050 0.055 0.060 





20% 25% 
18% 17% 
12% 15% 
11% 12% 
10% 11% 

10% 


20% 25% _ 
17% 20% 
15% 17% 
12% 15% 
11% 12% 
10% 11% 
_ 10% 


re) 
a 
x 


i> 
r=) 
x 


25% 
20% 25% 
17% 20% 25% 


as 
Kae 
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high strength or hard temper, a metal 
flow of 3% must be obtained in order to 
retain the bent form. 

Drawing of Brass. The important post- 
war development in brasses, particularly 
70-30, is improvement in the material by 
cioser mill control of physical properties 
and “fine grain.” As a result, with good 
die design, the number of anneals and 
pickling operations between redraws can 
be reduced or eliminated. Further, the 
actual number of draws can be reduced, 
because the old rule was a maximum re- 
duction of 33%, whereas today a diam- 
eter reduction up to 50% or even 52% 
can be attained by careful die design and 
pressroom practice. 

Another aspect of postwar brass is of 
great importance to the shop. Introduc- 
tion of fine-grain sheet and strip means 
that the tensile strength achieved by cold 
working can go as high as 105,000 to 
110,000 psi. Thus, by drawing brass, you 
can get the same tensile strength as from 
drawing iow-carbon steel, plus the same 
resistance to denting, and plus corrosion 
resistance of a copper alloy. In short, 
modern cartridge brass “likes” to be 
worked hard in each operation. At each 
step the tensile strength goes up, the 
ductility falls off to an extent but not 
enough to cause rupture if conditions do 
not exceed a tensile of 80,000 to 90,000 
psi under ordinary conditions and 105,- 
000 psi or so under closely controlled 
conditions. 

In fact, the bugaboo of “season crack- 
ing” (splits or cracks attributed to rupture 
because of excessive internal stresses in 
the shell) is overcome curiously enough 
by working the metal severely. Thus, a 
stress-relieving operation can often be 
saved. 

Modern Drawing Practice. There are 
two aspects of modern practice for draw- 
ing brass. One might be called “conven- 
tional,” perhaps, because it is used for 
many shells. The other might be called 
“advanced” practice in drawing shells, 
especially when ithe bottom is_ thick 
walled, and the utmost in physical prop- 
erties is desired. 

Conventional Drawing Practice. Most 
drawing is done with little or no wall 
reduction. For a combined cutting and 
drawing operation, the maximum reduc- 
tion is generally taken as 48%. Redraws 
are made according to an accompanying 
table, and in two or three redraws (die 
without sleeve) reduction in wall thick- 
ness may amount to only about 0.004 in. 
In other words, punches and dies are 
sized just to iron out wrinkles. However, 
with a sleeve, reductions up to 35% are 
possible on redraws, and wall thickness 
can be reduced as much as 0.010 in. for 
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table 26 . . COMPARATIVE RESPONSE OF VARIOUS METALS 
TO DRAWING AND REDRAWING* 





Dia. Gage or Wall 
Operation in. in. 


Aluminum* 2% 0.029 to 0.030 15T 26 26 
Cup and Draw 1.283 0.0325 151 58 39 
Redraw 1.078 028 15T 59 41 
Blank 2% .033 30T 6 53 
Cup and Draw 1.338 0335 30T 58 104 
Redraw 1.074 029 30T 61 

Blank 2% 032 30T 27 64 
Cup and Draw 1.425 033 30T 76 152 
Redraw 1.111 029 30T 74 150 
Blank 2% 031 30T 44 82 
Cup and Draw 1.395 .033 to 0.034 30T 78 171 
Redraw 1.090 0.029 30T 79 

Blank 2.725 0.0375 30T 63 124 
Cup and Draw 1.661 0.039 30T 88 317 
Redraw 1.383 0.0375 30T 90 354 


Reduction Rockwell Vicker's 
on Die. % Hardness  Brinell 





Materia! 





ecsccocoeooo 


Mild Steel. 


Stainless Steel 


SLI a ae <A en 





material ranging from 0.030 to 0.070. 
However, such reductions are more ex- 
pensive because of die construction and 
the need for a double action: 

Advanced Drawing Practice. Present 
practice is to work the metal as severely 
as possible and strive for high tensile 
strength and finish. 

Fmst Draw—50% reduction in diam- 
eter and 8% in wall thickness to push up 
the tensile strength from 32-35,000 psi 
to 70-80,000 psi. High strength avoids 
wrinkling. This operation is done in a 
single-action press despite the severe re- 
duction, whereas by older methods a 
sleeve is used in a double-action (more 
expensive) press or in a compound die. 

Fimst REDRAW—From 30 to 35% re- 
duction in diameter, depending on gage 
of metal, plus 2 to 8% ironing. if wall 
thickness. reduction is required. Ironing 
keeps out wrinkles, increases tensile 
strength and improves the metal surface 
to reduce finishing costs. Note: high- 
tensile material has a close grain. 

Tensile strength after the first redraw 
is 80,000 psi. 

SEconD REDRAwW—A diameter reduc- 
tion of 20 to 25% is practical, and iron- 
ing of 2%. For material from 0.020 to 
0.050 in. thick, the tensile strength will 
range between 80,000 and 90,000 psi, 
whereas material 0.100 in. thick may pro- 
vide a tensile of 100,000 to 110,000 psi. 





*Aluminum with improved resistance to earing is now available. 
A—aluminum; B—copper; C—brass; D—mild steel; E—stainless steel. 


ANNEALS—No anneals are necessary 
unless the maximum of 100,000 to 110,- 
000 psi has been reached, and further 
redraws are required. In this case, put the 
work in a furnace at 800 to 1000 F for a 
total time of 1 hr, not_1 hr at tempera- 
ture. Exceptions: If the metal is % in. 
thick or more, the annealing furnace 
temperature. can be raised to 1150 F to 
keep the total time in furnace to 1 hr. 
The strength will be reduced to about 
60,000 psi. Now, another redraw, if 
severe enough, will bring back the tensile 
strength to, say, 80,000 to 90,000 psi and 
produce a good finish as well. 

In working out a series of drawing 
operations for a given shell, the last re- 
draw should produce a tensile of 80- 
90,000 psi. Start with a reduction of 35% 
for the first redrawing operation and 
modify the intervening reductions, so 
that the final reduction will produce the 
desired tensile strength. 

Copper. Sweat fittings are made in five 
draws without intermediate anneals. 
Cupping constitutes a 45% reduction. 
Each redraw involves a 20% reduction 
divided between take-in and pinching. 
The degree of pinching increases with 
succeeding redrawing operations. Such 
work is carried out in a high-speed hy- 
draulic press at 700-800 strokes per min. 

Strippers. Sectional strippers are used 
on drawing and redrawing dies. The pie- 
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shaped segments (six normally) are held 
by a garter spring. The punch expands 
the segments, which ride on the punch 
and strip the shell on the upstroke. Some- 
times, a hole thru the punch is connected 
to an air blast for stripping. 

Draw-Die Radii. Brass fabricators usu- 
ally work out the correct draw-ring 
radius in the die and record it on a job 
card. If carbide dies are to be made, the 
job is first worked out in steel and used 
as a pattern in building the carbide dies. 

Speed of Drawing. One large producer 
of drawn brass parts has draw presses 
operating at 50 to 96 fpm. Aluminum, 
brass and steel parts of similar nature 
are run the same, only the draw radius 
being varied. Choice of speed for copper 
alloys then depends upon such factors as 
the analysis, gage, and length of stroke 
required. Nickel-silver would be drawn 
at 50 to 60 fpm, whereas monel and 
phosphor bronzes require a slow drawing 
speed—say 17 fpm to maintain wall 
thickness within desired tolerance. 

For good drawn work, the tooling 
must produce a blank free of burrs, and 
the face of the blanking punch and the 
draw die must be highly polished. Burrs 
on blanks assist in promoting the forma- 
tion of wrinkles. Chrome plating of the 
draw punch and dies has been found .to 
increase the life of the tool and to im- 
prove the quality of the drawn shell. 
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Joining of Copper Alloys 


Common methods of joining copper 
base alloys are: 

Soldering. Soft soldering with tin-lead 
alloys is carried out at temperatures from 
360 to 470 F. Typical materials used on 
copper alloys are 60 tin—40 lead, 50-50, 
40-60 for general-purpose work, and 95 
tin—S antimony, 97.5 lead—2.5 silver, 
and 95 cadmium—S silver for service 
over 215 F. The 60-40 analysis is pre- 
ferred for cold-rolled copper; brass and 
bronze sheet and strip and cold-drawn 
copper and bronze wires. 

Most copper alloys are readily sol- 
dered. However, exceptions are: 

Copper-silicon alloys must be cleaned 
and fluxed before heating. 

Aluminum bronzes and beryllium cop- 
pers are difficult to solder; silver brazing 
is preferred. 

Brazing. Silver brazing gives a ductile, 
strong corrosion-resisting joint in copper 
alloys. Copper-phosphorus and copper- 
zine alloys are used primarily for joining 
copper and copper alloys. For analyses 
see Reference Book Sheets (AM—Oct 24, 
*55, p163). Torch, furnace, dip, induc- 
tion and resistance processes are used. 
The heat required to make the joint will 
often anneal the copper alloy, although 
part of the strength an: hardness im- 
parted by cold working may be retained. 
Fluxes or controlled furnace atmospheres 
are used. 

Advantages of brazing are: The tem- 
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perature range of 1600 to 1700 F is 
below the melting point of the base 
metals, and hence the braze material is 
applied and easily controlled in all posi- 
tions. Only low residual stresses are in- 
volved, so that distortion is reduced and 
the danger of cracking is eliminated. 
Strengths of 50,000 psi or better are at- 
tained in joints. 

Braze welding rods are regularly sup- 
plied bare and are commonly used with 
powdered fluxes. Paint a thin wash of 
flux on the joint area before heating is 
started. 

Welding. Fusion of base metal is ac- 
complished by several manual methods 
—gas, metal arc, carbon arc, and gas 
shielded arc. 

Coppers—Backhand gas welding di- 
rects heat back into the weld pool, when 
joining heavy material, but forehand 
welding is faster and commonly applied 
on lighter material. Puddling is not nec- 
essary. The base metal should be de- 
oxidized copper. A neutral flame is used. 

Carbon-arc welding can be done at 10 
to 20 in. per min, and a copper backing 
bar is used to support the molten filler 
metal. Joints of satisfactory strength can 
be produced in touch pitch copper, using 
phosphor-bronze filler metal, but the 
ductility is erratic. Automatic wire feed- 
ing heads permit continuous welding, 
eliminate cracking at “start and stop” 
points. 


table 33 . . COMPARISON OF LUBRICANTS REQUIRED FOR PRESSWORKING 


BRASSES, 


ALUMINUM AND STEEL 





Operation 


Brasses 


Aluminum 


Steel 





Blanking 


Soap and fatty oi] emul- 
sions (2—-10%) or petrol- 
evm Oil, 100 Sec. at 100 
F, Saybolt or mineral- 
lard oil 

Soap and fatty oil emulsion 
(2-10%) or “dry soap 
film.” 


Calcium or sodium soap 
greases, or dry sodium 
soap powder or neutral 
soap paste or wetting 
agent or soap emulsified 
solution (1-3%). 

Soap and fatty oil emul- 
sions (8-10% ). 


Petroleum oil, 100 to 300 
Sec at 100 F, Saybolt 


Soap and fatty oil emulsion 
(2-10%) or petroleum oil 
plus tallow or lard oil. 


Petroleum oils with or with- 


out fatty oil additives. 


Petroleum oils, 300 to 500 
Sec. at 100 F Sayboit. 


Soapand fatty oil emulsion 
plus sulphur (2-10%), or 
mineral-lard oil or oils 
with additives of sulphur 
and /or chlorine. 

Soap and fatty oil emulsion 
plus sulphur (2-10%), or 
mineral-lard oil or oils 
with additives of sulphur 
and /or chlorine. 

Dry sodium or calcium 
soap powder or emulsions 
of soap and fatty oils 
(2-5%). 


Soap and fatty oil emul- 
sions plus sulphur (8- 
10%) or chlorinated oils 
or chlorinated plus sul- 
phur oils. 





Remarks 


Water emulsions are used where possible because they are cheaper and have better cooling characteristics 


than oils. 


Ease of cleaning or freedom from stains after the operations often determines the lubricant to use. 
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The gas-shielded arc method can be 
applied to copper up te 3/16 in. thick 
without preheating, using a dec straight- 
polarity arc, but material of % in. and 
up may require 1000 F preheat. A silicon 
deoxidized-copper rod produces good 
welds. 

BrassEs—Zinc content tends to gasify, 
hampering vision and requiring venting of 
fumes. Hence gas welding is fairly lim- 
ited, although some inert-gas welding is 
done. 

Carbon arc welding may be employed 
for joints positioned for flat welding. 
Zinc-free filler rods like silicon-bronze 
and phosphor bronze have been used 
successfully. With the metal arc process, 
aluminum bronze and phosphor bronze 
rods, plus preheat, are most often em- 
ployed. 

Cupro-NickELs—By the oxyacetylene 
technique and a cupro-nickel rod, plus 
flux, a sound weld can be made. 

BRONZES—Silicon bronze has a con- 
ductivity similar to steel, and is easiest 
copper alloy to weld. It is weldable by 
the oxyacetylene, carbon-arc and inert- 
gas arc methods, using a welding rod of 
generally similar composition. Aluminum 
bronze is welded by the inert-gas process; 
phosphor bronze by the carbon-are pro- 
cedure. 

Hard Facing. Hard, wear-resistant sur- 
faces can be applied in thicknesses rang- 
ing from 0.002 to 0.010-in. on copper, 
brass, and bronze by “Flame-Plating” 
with tungsten carbide. Applied with a 
gun, controlled detonation is the key to 
the process. One of the major advantages 
is that the base-metal temperature seldom 
exceeds 400 F during the operation. An- 
other advantage is that these coatings 
are more flexible than solid tungsten car- 
bide. Applications include gages, seals, 
forming dies, bushings, etc. 


Resistance Welding 


Brass — Resistance-welding processes 
can be used on nearly all brasses except 
those high in lead content. Brass should 
be cleaned before welding because the 
oxides create varying contact resistance 
between the electrodes. Welding current 
must be accurately controlled, because 
excessive welding time often vaporizes 
zine from zinc-bearing alloys. The cur- 
rent requirement is greater than that 
needed for steel, but a lower electrode 
pressure and a shorter welding time are 
required. 

Brass may be projection-welded in 
thicknesses ranging from 0.010 to 3/16 
in. Seam welding is practical in thick- 
nesses ranging from 0.001 to about 3/16 
in. Flash-butt or upset-butt welding is 
practical for brass rods from 0.005 to 2 
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in. dia. The range of thicknesses for spot- table 34 .. WELDING CHARACTERISTICS OF WROUGHT COPPER ALLOYS: 
welding brass is between 0.005 and %4 
in.; thicknesses in excess of %4 in. require 
large machines and excessive currents. 

BRONZE—Most bronzes can be resist- 
ance-welded except those containing lead Silver | Onxyacety- 
and some containing high amounts of lene 
copper. Phosphor bronze and silicon are Soldering | Gusing | Welding 
relatively as easy to weld as low-carbon 
steel. Coppers 

Sheet can be spot-, projection-, seam-, 
flash-, and upset-welded, while rod and Electrolytic tough pitch Excellent | Good 
wire can be cross-wire projection-welded Deoxidized.... Excellent | Excellent 
or flash-butt- and upset-butt-welded. 

CoprpeER—Copper has been successfully Plain Brasses, Nonleaded 
upset-butt or flash-butt welded by a spe- 
cial technique involving a short flashing Excelient | Excellent 
period (to provide a good clean surface) Excellent | Excellent 
followed by a regular upset-butt weld. Excellent | Excellent 
Copper chain, rods, bars, and wire rang- . ss Excellent | Good 
A . Cartridge brass, 70%..............0.+- Excellent Good 
ing from 0.010 to 1.0 in. dia have been Willow tenes C0nt greducts) Excellent | Good 
successfully upset-butt-welded in this Yellow brass (wire)............ Excellent Good 
manner. Copper has seldom been suc- Muntz metal diate, Excellent | Good 
cessfully spot-, projection-, or seam- 
welded. 

BERYLLIUM CopPpER —This alloy is 
easily weldable by all processes. Special Excellent 
controls and welding machines like those Excellent 
used in the welding of brass and the Excellent 
bronzes are required. Medium-leaded brass... .. Excellent 

ELECTRODES—Spot welding electrodes an ena — cue) ne 
for the general run of brasses and Extra-high-leaded brass Excellent 
bronzes are made of RWMA Group A, Free-cutting brass Excellent 
Class 1 alloy, and for low-conductivity Leaded Muntz metal........ Excellent 


materials and nickel silvers, Class 2 alloy. Free-cutting Munts metal Maseient 
Forging brass Excellent 


Architectural bronze. . Excellent 





Suitability for Being Joined by 



































Leaded Brasses 





Cleaning Copper Alloys 


Cleaning and Deburring. In a _ hori- 
zontal octagonal cast-iron barrel, or an 
obliquely tilting steel barrel: 

1. Add hot water to cover 50 to 250 rr p88 as 

. . aval brass xcellen’ 
lb of work; add approximately - Ib Leaded naval brass Excellent Good 
caustic soda and 4 oz sodium cyanide. Manganese bronze (A) Excellent | Good 

2. To remove oil, roll for 10 min at Aluminum brass Good Good 
approximately 30 rpm. 

3. With water piped to mouth of bar- 
rel, wash parts until free from alkalis. 

4. Add 3 Ib of No. 2 pumice and 6 Ib pasentine Semen, Ok Ghd Reectient | Geet 
of sea sand (screened through 40 mesh) Phosphor bronze, 8% (C) Excellent | Good 
with a cover of water. Phosphor bronze, 10% (D) Excellent | Good 

5. Roll until burrs are removed. The Phosphor bronze, 1.25% (E) Excellent | Excellent 
time may vary from 2 to 24 hr. 

6. Dump work into a perforated cen- Cupronickel and Nickel Silvers 
trifuge basket and wash free from abra- 
sive. : é P Cupronickel, 30% Excellent | Excellent 

7. Dry work in a centrifuge equipped Nickel silver, 18% (A) Excellent | Excellent 
with a hot-air blast. Work will have a Nickel silver, 18% (B) Excellent | Excellent 
smooth dull matte finish. Nickel silver 65-15 Excelient | Excellent 

: : Nickel silver 65-12 Excellent | Exceilent 

The abrasive used vy be different Nickel silver 65-10 Excellent | Excellent 
grades of pumice, rottenstone, sea sand, 
silex, emery, aluminum oxides, silicon ¥ a 
carbides, or similar materials. Silicon Bronzes (Copper-silicon Alloys) 

Bright or Water Rolling. In obliquely 
tilting steel barrel with narrowed mouth High-silicon bronze (A) Excellent | Excellent | Excellent | Excellent | Excellent 
and centrifugal drier: Low-silicon bronze (B) Excellent | Excellent | Excellent | Excellent | Excellent 


Operations 1, 2, and 3 for bright roll- 





Tin, Aluminum Brasses 








Phosphor Bronzes (Tin Bronzes 
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ing are similar to those for deburring, or 
the workpieces may have been deburred 
already. 

4. Add about 6 oz cream of tartar to 
20 gal. water and roll at 30 to 40 rpm 
until the desired bright finish is obtained. 
It is usually necessary to replace the dirty 
solution with clean water and more 
cream of tartar. 

5. Rinse with running water for 5 to 
10 min while barrel is rotating. 

6. Dump work into a perforated cen- 
trifuge basket, place in heated centrifuge, 
and dry. 

Ball Burnishing. Use a horizontal 
wood barrel, steel barrel with wood lin- 
ing, steel barrel with brass lining, or an 
oblique tilting stainless-steel barrel. Pro- 
cedure: 

1. Work should have been deburred or 
bright rolled, then treated by “bright 
acid dipping.” 

2. For each volume of work, add two 
volumes of steel burnishing balls, 1/16 to 
Y% in. dia. 

3. If using the preferred horizontal 
barrel, fill with water to within a few 
inches of cover and add approximately 
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2 oz soap per gal. If the water is hard. 
add a water softener. 

4. Roll at approximately 30 rpm ‘for 
6 to 48 hr, depending on luster required 
and the kind of workpieces. 

5. Dump contents and riddle out balls 
while washing the parts. 

6. Dry work by rolling for about 20 
min in a horizontal wooden barrel that 
contains sawdust slightly moistened with 
Stoddard’s solvent. 

7. Riddle sawdust from the work. 

Ball burnishing produces the highest 
luster that can be obtained in bulk finish- 
ing. Such burnishing may be applied to 
copper alloys before plating or lacquer- 
ing, or may be used after plating to im- 
prove the luster. When balls are not in 
use, they should be kept in a soap solu- 
tion or other alkaline solution to prevent 
rusting. 


Wheel Polishing. Wheel materials are 
18-in. cotton cloth sections, felt or 
sheepskin leather. Abrasive is 80-220 
grain emery or aluminum oxide. Wheels 
are set up with hide glue, then “cracked” 
by striking lightly with a round bar to 


table 35 .. COPPER JOINING MATERIALS AND METHODS 





Plate Metal 


Filler Metal 


Joining Method 





Phosphor Deoxidized Copper 
(may be employed in the fabri- 
cation of unfired pressure vessels; 


Silicon Deoxidized Copper* 


inert gas shielded arc 
oxy-acetylene (neutral flame) 





oxy-acetylene (neutral flame) 


case no. 934-special ruling; 
ASME unfired pressure vessel 
code) 


Phosphor Deoxidized Copper 
Low* and high temperature 
brazing alloys 


Silicon Bronze* 
Phosphor Bronze 


Coated copper or coated alloy 
electrodes 


carbon arc 


carbon arc (long arc) 


metal arc 





Oxygen-free High Conductivity 
Copper (or Phosphor Deoxidized 
High Conductivity Copper) 


Silicon Deoxidized Copper* 


inert gas shielded arc 





Low* and high temperature 
brazing alloys 


oxy-acetylene (neutral flame) 





Silicon Bronze 


carbon arc 








Phosphor Bronze 


carbon arc (long arc) 





Coated copper or coated alloy 
electrodes 


metal arc 





Tough Pitch Copper 


Low temperature brazing alloys* 


Oxy-acetylene (neutral flame) 





Phosphor Bronze 


carbon arc (long arc) 





High temperature brazing alloys 


oxy-acetylene (strongly oxidiz- 


ing flame) 








Coated copper or copper alloy 
electrodes 





metal arc 
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produce flexibility. Polishing-stick tallow 
is applied to wheel to lubricate cutting. 
Wheel’s speed is around 2500 rpm. 


Wheel Buffing. Highest luster is ob- 
tained with wheel made of 12-in. sections 
of cotton buffs, and run at 1200 to 3600 
rpm. For cutting down to remove polish- 
ing lines, a tripoli composition is used on 
the wheel; for coloring, a white lime or 
red oxide rouge to develop luster. 

Solvent Cleaning. Immersion in Stod- 
dard’s solvent, or similar, removes the 
greater part of oil adhering to work- 
pieces. Centrifuging removes excess sol- 
vent, 

Alkaline Scouring. Formulas for satis- 
factory cleaners for removal of oils, 
greases, solid particles of dirt, and metal 
particles are: 


FORMULA | 


85% sodium orthosilicate 
10% sodium carbonate 
5% sodium resinate 


FORMULA 2 


46% sodium carbonate (anhydrous) 
32% trisodium phosphate 

16% sodium hydroxide 

6% rosin 


Concentrations of cleaner may range 
from 3 to 8 oz per gal; bath temperature 
from 120 to 200 F. 

Emulsion Scrubbing. Emulsifiable 
cleaners, miscible with oil, can be washed 
off with water. A slight oil film remain- 
ing on the parts may have to be removed 
by alkaline cleaning. 

Removal of Tarnish. During standing 
or in alkaline cleaning, parts may become 
tarnished. Immerse them in a water solu- 
tion containing 4 to 8 oz of sodium 
cyanide per gal and rinse thoroughly. 
Or use 5 to 10% solution of hydrochloric 
or sulfuric acid. 

Pickling and Bright Dipping. Surface 
oxides are removed by pickling in 5 to 
10% by volume of sulfuric acid at a 
temperature of 125 to 150 F. Red stains 
can be removed by dipping in 4 to 10% 
sulfuric acid solution plus 4 to 8 oz of 
sodium bichromate per gal, at 80 to 120 
F. Rinse thoroughly, several times and 
both hot and cold. 

To obtain a bright lustrous finish after 
pickling, a “scale dip” and a “bright dip” 
are required. The scale dips are: 

Dip A: 40% nitric acid, 30% suifuric 
acid, 0.5% hydrochloric acid, and 29.5% 
water. 

Dip B: 50% nitric acid; 50% water. 

The bright dip is composed of 25% 
nitric acid, 60% sulfuric acid, 0.2% 
hydrochloric acid; water, the remainder. 

These solutions are used at room tem- 
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perature. Immerse parts in scale dip, 
rinse, immerse in bright dip, rinse, and 
dip in 2 to 4 oz of sodium cyanide per 
gal to remove acid stains, rinse again, 
and dry. 

A matte surface can be obtained after 
the above procedure by using this dip at 
180 F; 65% nitric acid, 35% sulfuric 
acid, 1 lb zinc sulfate per gal. Rinse and 
dry. 

If aluminum bronzes are sulfuric acid 
pickled, they will be clean but dull. A 
solution containing 3% sulfuric acid and 
3 to 4 oz of sodium bichromate may be 
tried. A bright finish is obtained only by 
mechanical cleaning. 

For silicon bronzes requiring a clean 
bright surface, first sulfuric acid pickle; 
then dip in 5 to 10% sulfuric, 10 to 20% 
nitric, and 3 to 5% commercial hydro- 
fluoric acid, using a wax- or carbon-lined 
tank and exhaust hood. Then rinse. 


Coloring of Copper Alloys 


ARTICLES CONTAINNG 85% Cu OR MORE 

Statuary Bronze (Dark Brown to Red- 
dish Bronze). Yellow brass articles can 
be copper-plated and then given the 
above finish, depth of shade being con- 
trolled by solution strength and immer- 
sion time, using either solution: 


SOLUTION 1 
Liquid sulfur, 1 oz; or potassium sul- 
furet, 2 oz; aqua ammonia (sp gr, 0.89), 
% oz; water, 1 gal; room temperature. 


SOLUTION 2 


Potassium sulfuret, 2 oz; caustic soda, 
3 oz; water, 1 gal; temperature 170 F. 


Rinse in cold, then hot water; dry in 
hot sawdust or air-blast. Desired finish is 
secured by scratch brushing, using a fire 
wire wheel dry, and lacquering. 


Brown 
SOLUTION 1 


Copper sulfate, 4 0z; potassium chlo- 
rate, 8 oz; water, 1 gal. 


table 36. . 
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A, excellent; B, good; C, fair; D, poor; E, very poor; and F, impractical 


SOLUTION 2 


“Liquid sulfur,” 1 0z; or potassium 
sulfuret, 2 oz; water, 1 gal. 


Immerse in Solution 1 for 1 min; 
transfer to Solution 2. Then rinse in cold 
water. Repeat process until desired color 
is obtained. Finally rinse, dry, scratch- 
brush, and lacquer. 


Steel Black 


Arsenious oxide, 4 oz; hydrochloric 
acid, 8 fluid oz; water, 1 gal. 


Immerse in solution at 180 F until uni- 
form color is obtained, scratch-brush 
while wet, dry, and lacquer. 


COLORING BRASS ARTICLES 
Old English Finish (Light Brown) 


SOLUTION 1 
“Liquid sulfur,” 42 oz; or potassium 
sulfuret, 1 oz; water, 1 gal. 


SOLUTION 2 
Copper sulfate, 2 oz; water, 1 gal. 


Immerse in Solution 1, and without 
rinsing, immerse in Solution 2. Rinse in 
cold water. Repeat dipping in solutions 
until light color is produced. Scratch- 
brush. Dip in Solution 1, then 2, until 


desired color is obtained. Rinse in cold 
and hot water, dry in sawdust, scratch- 
brush, and lacquer. 


Blue Black 


Copper carbonate, 1 lb; ammonium 
hydroxide, 1 qt; water, 3 qt. 


Immerse work in thoroughly mixed 
solution, maintained at 175 F, until de- 
sired color is obtained, about 1 min. 
Rinse in warm water. Immerse in hot 
cleaning solution comprised of 2 to 4 oz 
of alkaline cleaner per gal of water. 
Rinse in cold, then hot, water; dry and 
lacquer. 

‘Black. Tumble for 15 to 30 min in 
oblique stainless-steel barrel containing 
3 to 5 gal of warm water, to which has 
been added 3 oz of copper sulfate and 6 
oz of sodium thiosulfate. Drain barrel, 
wash contents. Remove, dry, and lacquer 
if desired. 

Black Anodizing. Place in steel tank 
containing 16 oz caustic soda per gal of 
water, maintained at 180 to 210 F, and 
with steel, carbon, or graphite anodes. 
Apply current of 2 to 10 amp per sq ft 
at 6 v for a cycle of 45 to 225 sec. Wash 
in hot and cold water, rinse in hot water, 
dry, buff lightly with soft wheel, and 
lacquer if desired. 
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Gaiium : 


Magnesium is the lightest structural metal—about two- 
thirds the weight of aluminum and one-fourth the weight 
of steel. First uses were in flares and pyrotechnics, with 
the industry getting its start during World War I. 

During the next two decades, magnesium began to at- 
tract attention as a structural material. Basic alloys were 
developed. Machining was found to be unusually easy, 
but many of the other fabricating steps posed special 
problems that were only gradually surmounted. By 1940, 
consumption had increased fairly steadily, but was still 
less than 6000 tons. 

Then in three years of World War II, consumption rose 
to 170,000 tons. During this period, production was begun 
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increase alloy strength and hardness. 
inc, in the range from 1 to 3%, pri- 
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Magnesium 


by electrolysis of sea water, opening a virtually unlimited 
source of supply. After the war consumption sagged to 
the pre-war level. 

Real peacetime growth followed. By 1949, consumption 


* was 13,000 tons. In 1950, it was 26,000 tons. In 1953, it 


was more than 60,000 tons, including scrap. Primary pro- 
duction this year is likely to be 55,000 tons, the highest 
peacetime demand to date. 

Alloy possibilities are far from exhausted. There is ex- 
tensive research with such materials as zirconium, lithium, 
and the rare earths. When magnesium is alloyed with 
lithium, a new crystal structure is formed that is, in effect, 
a new, more-ductile metal. 


zinc being added to the structural alloys. 
The addition of cerium and rare earths 


Magnesium, like most pure metals, is soft 
and has low mechanical strength. When 
alloyed with other metals it develops 
much better properties. 

Aluminum, zinc, and manganese are 
elements that have been commonly used 
in the past. Aluminum is added in 
amounts between 3 and 10% to produce 
grain structures that can be refined to 


marity adds to the corrosion resistance. 
Because of the tendency to introduce mi- 
croporosity, zinc usually does not now 
exceed 1% if aluminum is also present. 

Manganese in small quantities in- 
creases the corrosion resistance. 

More recent alloys depend on zirconi- 
um for grain refinement. The zirconium 
ranges from 0.5 to 1%, with 3 to 6% 


produces alloys that have better elevated 
temperature properties, and such alloys 
are used in jet engines. More recently, 
higher temperature levels have been 
reached by using thorium instead of 
cerium. Both series may contain zinc up 
to 3% for high-temperature applications 
and up to 6% for other structural appli- 
cations. All are grain refined by Zr. 
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Beryllium is added to some alloys, as 
in AZ91C for die casting, because it re- 
duces oxidation and burning. 

Composition and properties of typical 
commercial alloys are shown in the ac- 
companying table. The ASTM designa- 
tions are followed in which the designa- 
tion indicates first the two major alloying 
ingredients, followed by the nominal con- 
tent of these two ingredients to the near- 
est whole. number. Thus an alloy with 
3% aluminum and 1% zinc is called 
AZ31. This may be followed by a termi- 
nal letter indicating variations in compo- 
sition or treatment. ASTM designates 
cerium rare earths by E, thorium by H, 
and zirconium by K. 

Temper designations follow the alloy 
and are separated by a dash. —F is as 
fabricated, —O is annealed, —HI1 is 
strain hardened, —H2 is strain hard- 
ened and partially annealed, —T is heat 
treated. The —H1 or —H2 designation 
is followed by a second number repre- 
senting the degree of hardening in eighths 
(half hard is —H24). The T designation 
is followed by a number indicating the 
specific treatment: —T4 is solution heat 
treated, —TS5 or —TS1 is precipitation 
heat treated, —T6 or —T61 is solution 
heat treated and artificially aged. 


Machining Magnesium Alloys 


Machining characteristics of magne- 
sium alloys are excellent. Maximum 
speeds of machine tools can be used with 
heavy cuts and high feed rates. Although 
the ease of machining is well known and 
advantage taken of these factors, it has 
not been possible to make full use of the 
characteristics because of limitations im- 
posed by the machines themselves. When 
magnesium is machined in quantities to 
justify special machine design, even faster 
and more efficient machining will be prac- 
tical. Power requirements for magnesium 
alloys are about one-sixth those for mild 
steel. 

Tool life is generally good. Carbon 
steels can be used, but better results are 
obtained with high-speed steels, prefer- 
ably with surface hardening or chrome 
plating. Carbide tools give the best re- 
sults, especially at high speeds, and often 
result in better operating economy. 

An excellent surface finish can be pro- 
duced, so in most cases grinding is not 
necessary. Standard machine operations 
can be performed to tolerances of a few 
ten-thousandths. There is no tendency of 
the metal to tear or drag. Chips produced 
are well broken up when heavy or medi- 
um feeds are taken. 

Cutting edges must be kept sharp and 
tool faces polished in order to insure free 


cutting action and reduce the tendency of 
particles to adhere to the tip. Honing or 
lapping improves tool life. 

Tools should never be run for their full 
life before resharpening. The practice of 
using tools for a definite period, then re- 
sharpening, will conserve tool material 
and insure good cutting edges. 

Tools of the design for cutting steei or 
brass may be used; but to take full ad- 
vantage of the machining characteristics, 
tool design should be modified. Relief an- 
gles should be large and tool design must 
make allowance for the quantity of chips 
produced. 

In most cases machining can be done 
dry. Cutting fluids serve primarily to cool 
the work and reduce the fire hazard, and 
are required only when taking fine cuts 
or machining small parts. 

Springing of the work may be caused 


. by cuts of extreme depth or clamping 


pressures that are too high. Special care 
must be taken in chucking parts with thin 
sections. 

Aside from too much clamping pres- 
sure, distortion is usually the result of 
overheating the work. Factors causing 
this are: (1) dull tools, (2) improper tool 
design, (3) taking cuts that are too fine, 
(4) dry cutting of thin or small sections, 
(5) heavy cutting pressure on thin parts. 

Distortion rarely is the result of stresses 
from casting, flanging, or extruding. 
Stresses leading to distortion may result 
from straightening parts. Machining on 
only one side of a long extrusion that is 
in the —F temper may also cause distor- 
tion. Stresses can be relieved before ma- 
chining by heating to 500 F for 2 hr, 
followed by slow cooling. 


TURNING AND BORING 


Machining practice with lathes, making 
allowance for more careful chucking and 
slight variations in tool design, is similar 
to that for brass or steel. The tool must 
be backed away from the work when not 
cutting. 

Back and side rake angles may vary 
considerably, are usually 0 to 15° with 
high-speed tools and 0 to 8° with carbide 
tools. Relief angles should be large, usu- 
ally 8 to 12°. Side and end cutting-edge 
angles can be varied widely as required, 
but side cutting edge angles above 40° 
will cause chatter. Back rake is usually 
held below 8° on wide forming tools to 
prevent chatter. 

Finishing tools should have a round 
nose or a flat to insure a smooth finish, 
but the radii should be kept small to 
avoid rubbing. Parting tools should have 
large relief engles, usually at least 6° 
front and side. Back rake is often 15 
to 20°, but may be less. 
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FIG. 27 . . Suggested angles for singie- 
point tools for magnesium and a typical 
design for a milling cutter 


Almost any depth of cut can be taken. 
Cuts as high as 0.5 in. are found in com- 
mercial practice. In most cases, the 
amount of stock to be removed can be 
taken off in a single roughing cut, leav- 
ing 0.003 to 0.004 in. for a finishing cut. 

Feeds can vary from 0.003 to 0.200 in., 
but heavy feeds do not leave a good fin- 
ish. Best results are obtained with feeds 
below 0.025 in. Extremely fine cuts should 
be avoided as much as possible because 
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table 37 . . . TYPICAL CHARACTERISTICS OF MAGNESIUM ALLOYS 
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castability 


they heat the work more than heavy cuts, 
and the fine chips burn more readily. 
Surface speeds as high as 5000 fpm 
have been successful, but general practice 
is speeds from 150 to 1000 sfpm on ver- 


table 38 . . RECOMMENDED TURNING 
SPEEDS, FEEDS AND CUTS 





Max Depth of 
Cut in. 


Surface Speed Feed 
fom ipm 


Roughing 
.030—-0 . 100 
.020—0 . 080 
.010—9 .060 
.010-0 .040 
.010—0 .030 

Finishing 
.0005-0. 025 
.005-0 .020 
.003-0.015 
.003-0.015 
.003-0.015 








Heat Treatment Symbols 


-Th «= 
—Té 
—T6 


—F = as fabricated 
. ulion heat eets ee 
= a ang eg 

= solution heat 


ealed 
treated and artifically aged 


—H24 = “ Half hard” 


tical boring mills and 400 to 2500 sfpm 
on lathes. Usually the fastest speed avail- 
able can be chosen. 


SHAPING AND PLANING 


Tool designs discussed for turning and 
boring can be used for shaping and plan- 
ing, varying the shape as necessary. Ade- 
quate relief angles and smooth tool sur- 
faces are essential. 

The cutting speed will of necessity be 
much lower than for turning. This can be 
partially compensated for by heavier feeds 
and deeper cuts. The size of cut is lim- 
ited by the finish desired and the rigidity 
of the work and clamping fixtures. The 
possibility of introducing machining 
stresses is also a factor. The tool must be 
lifted on the return stroke to avoid mar- 
ring the surface. 


BROACHING 


Standard broaches will work, but better 
results are obtained with certain altera- 


tions in design. A hook or rake angle of 
10 to 15° with relief angles of 1 to 3° 
is advisable. Large chip spaces are needed. 

Heavy cuts should be taken, with even 
the finishing teeth cutting about 0.002 in. 
If trouble is encountéred in maintaining 
the proper tolerance, increase the size of 


table 39 . . RECOMMENDED MILLING 
SPEEDS, FEEDS AND CUTS 





Speed 


Depth of cut 
fpm : 
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the finishing cut. Contrary to practice 
with other metals, an extremely fine finish 
can be obtained with a relatively heavy 
finishing cut. A cutting fluid to keep the 
teeth free is advisable. 


Surface speeds as high as 9000 fpm are 
used with magnesium alloys. Such speeds 
indicate the possibilities in taking full ad- 
vantage of the machining characteristics 
of magnesium. Such speeds are still con- 
sidered exceptional, with standard practice 
calling for speeds up to 5000 sfpm. 

Standard milling cutters can be used 
if they have sufficient chip clearance, but 
it is better if the cutters have no more 
than half as many teeth as for steel. In 
general, the fewer teeth the better, and 
single- or multiple-tooth fly cutters give 
unusually good results. Inserted-blade 
face mills with large chip spaces work 
well. 


Usual standards for cutter design are 
for rake angles from 5 to 20°, relief 
angles of 7 to 10° for about 1/16 in., 
followed by a clearance of 20 to 30°. Be- 
hind the clearance the blank is cut away 
sharply to provide generous chip clear- 
ance, 

Face mills normally have axial rake 
angles of 5 to 15°, but sometimes have 
a negative axial rake to throw chips out 
of the cutter. On end and slab mills, helix 
angles of 10 to 25° are customary, while 
with helical mills the helix angle should 
be about 45°. 

The depth of cut is largely determined 
by the amount of material to be removed. 
Usually a single roughing cut is taken, 
with at least 0.003 to 0.004 in. for finish 
cut. Slower speeds are needed with deep 
cuts. 

Feed will vary with the speed and 
depth of cut, usually in the range from 
0.004 to 0.025 ipt. With high speeds this 
means a table travel of 10 to 30 ipm. 

Milling can usually be done dry on thin 
sections or with high speeds and light 
cuts a coolant will prevent overheating 
of the work. A mirrorlike finish can be 
obtained with a heavy roughing cut at rel- 
atively low speed and a fine finish cut 
at the maximum possible speed. 
DRILLING 

Magnesium sheet can be drilled with a 
standard 118° point-angle drill. Better re- 
sults are obtained by modifying the drill 
to a 60° point angle, which prevents 
“walking,” reduces thrust, and prevents 
an abrupt change of thrust on breaking 
through. If the drill is so modified, the 
chisel-edge angle should be 120 to 135°, 
the web should be thinned to help center 
the drill and reduce burrs and give a 
smooth finish. A 10° helix will keep work 
from climbing. 

Shallow holes up to five times the diam- 
eter can be drilled with few difficulties. 
The point angle may vary from 70° to 
the standard 118° with chisel-edge angles 
120 to 135°. Lip relief should be about 
12°. The standard 25° helix can be used. 
or the helix may vary from 10 to 30°. 
Flutes should be highly polished to facili- 
tate chip flow. Corners of cutting edges 
should be rounded. 

Deep holes require special drills, but 
with such drills speed and precision are 


L @ MAGNESIUM @ SUPERALLOYS @ TITANIUM @ ZINC @ ZIRCONIUM @ BERYLLIUM @ URANIUM @ MOLYB 


FIG. 28 . . Suggested tool designs for drill- 


ing and reaming magnesium 


possible on holes as deep as 25 times the 
diameter. A high helix, 40 to 45°, is de- 
sirable. An improved version has a 10° 
helix at the tip, changing to a 40 to 45° 
helix for the shank. Flutes should be open 
and polished for large chip spaces and the 
web should have a constant thickness so 
there will be as much chip space at the 
shank end as at the point end. The stand- 
ard 118° point angle is the most satis- 
factory, but a spur or pilot point should 
be ground at the chisel edge to reduce 
spiralling. Chisel-edge angles should be 
135 to 150° to secure a good surface and 
minimize spiralling. 

Use the maximum speed obtainable 


table 40 . . FEEDS FOR DRILLING MAGNESIUM 





Feed —in. per revolution 


Sheet 


Shallow Holes Deep Holes 





0. 005-0. 030 
0.010-0.030 
0.010-0.030 


0. 004-0. 030 
0.015-0.040 
0.020-0.050 


0.004-0 .008 
0.012-0.020 
0.015-0.030 
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when drilling. Speeds of 75 to 400 fpm 
are general, but speeds up to 2000 fpm 
are quite satisfactory and 300 fpm is 
often given as the minimum desirable. 
Feeds should be heavier than for other 
metals. Recommended feeds for several 
drill sizes are given in the table. Consid- 
erable variation from these is possible in 
drilling sheet, but for deeper holes recom- 
mended feeds should be followed. 


As in most other operations, standard 
reamers designed for steel will work, but 
better results can be obtained with fewer 
flutes. For diameters under 1 in., four 
flutes are advisable; for large sizes, six 
flutes are advisable. The flutes may be 
straight or have a —10° helix. 

Recommended design includes 5 to 8° 
rake angle, 4 to 7° relief angle, 15 to 20° 
clearance angle. A narrow margin of 
0.010 to 0.025 in., will avoid springing. 
In some cases, zero margin is used. 

Wide choice is permissible in speeds 
and feeds, with the maximum speed of 
the machine and a medium feed usually 
giving the best results. Take a definite 
cut to avoid compressing the metal. A 
cut of 1/32 in. on the diameter is usually 
enough. Too heavy a cut will jam the 
flutes with chips. 


COUNTERBORING 


Counterbores should be ground similar 
to end mills, and may be high-speed steel 
or carbide. Margins should be small with 
clearance large enough to prevent rubbing 
and to provide good chip space. Corners 
should be rounded on the cutting edge 
with a radius of at least 1/16 in. 

The helix angle, which will determine 
the rake of the cutting edges, should be 
about 20°. Margins should be about 0.015 
in., with relief angles 6 to 10° and clear- 
ance 15 to 25°. 


TAPPING 


Standard taps may be selected, but for 
high production or close tolerances spe- 
cial taps are needed. Taps should be high- 
speed steel with wide straight flutes. The 


rake angle should be 10 to 25°, with a 
heel rake of 3 to 5°. The chamfer should 
extend over 2 to 3 threads. 

Lands should be cylindrical (without 
radial thread relief) and narrower than 
usual. This, with the heel rake, provides 
a cutting action when backing out to pre- 
vent jamming of chips. If the tap cuts 
oversize decrease the rake angle; under- 
size, increase the rake angle. Two flutes 
are better for holes under % in., three 
flutes to % in., and four for larger taps. 

Dull taps will cut undersize. A cutting 
fluid is advisable. Tapping speeds from 
75 to 200 fpm give good results. Tapping 
heads and tapping machines are satisfac- 
tory but require careful operation because 
inadvertently forcing the tap will keep 
it from following its own lead and cause 
errors. More accurate threads can be cut 
with a leadscrew. Tapping is facilitated 
by a mineral-oil coolant. 


THREADING 


Threading dies should have about the 
same cutting angle as taps, with narrow 
lands for adequate chip clearance. Thread 
chasers should be similar to turning tools, 
except with larger rake angles. Cutting 
edges must be kept sharp. Speeds up to 
1000 fpm can be used for thread chasing. 


SCREW-MACHINE WORK 


The good machining characteristics of 
magnesium make it well suited for use 
in automatic screw machines. Usually the 
maximum speed of the machine can be 
used with feeds 50 to 75% higher than 
for brass. Factors affecting the feed are 
tool condition, finish desired, and size of 
work. Feeds below 0.015 in. will produce 
long, coiled chips. Heavier feeds produce 
chips that are well broken up. A cutting 
oil is desirable to control thermal expan- 
sion. 

Tools can be about the same as those 
for brass. They can be either high-speed 
steel or carbide. 

Standard box tools can be used without 
change. Chip breakers are not required. 
Form tools should have 0 to 10° rake. 
Better chip breakage will result with 0° 


rake. Relief angles should be at least 8°. 
A side relief of about 1° may be desir- 
able to minimize rubbing on the work. 
The ratio of maximum width of cut to 
diameter of work is appreximately 2 for 
magnesium. 

Drills, taps, threading dies, and thread 
chasers should be similar to those de- 
scribed in earlier paragraphs. 


ROUTING 


Routing may be done on any type of 
router. The bit should be a single- or 
double-flute type with well polished flutes 
for good chip removal. Flutes may be 
straight or up to 15° helix. Somewhat 
faster cutting is possible with straight 
flutes, but helical flutes have less tendency 
to become clogged with chips. Router bits 
of 1/4- or 5/16-in. dia are used at speeds 
from 5,000 to 20,000 rpm. A coolant will 
help in preventing load up and give 
maximum protection from the fire hazard. 


SAWING AND FILING 


Magnesium can be cut readily by band 
or circular saws, hand or power hacksaws. 
Blades must be sharp and designed with 
more chip space than usual. Lubricating 
with a tallow stick will reduce friction. 

Bandsaws usually have 4 to 6 tpi, with 
a tooth set of 0.02 to 0.05 in. Relief an- 
gles should be 10 to 12°, with clearance 
of 20 to 30°. Cutting speeds range up 
to 15,000 sfpm. Circular saws should have 
coarser pitch, with only % to 2 tpi, but 
tooth set and relief should be about the 
same. 

Hand hacksaws work well with 10 to 
18 tpi. Blades are usually 0.02 to 0.03 in. 
thick and “% in. wide. Power hacksaw 
blades will vary with the machine size. 

Pitch will usually vary to provide 2 to 
6 tpi, tooth set 0.015 to 0.03 in., and 
relief of 20 to 30°. Use the maximum 
speed of the machine with a heavy cut- 
ting pressure. 

High-speed steel circular saws may 
have alternate bevel and straight, or all 
straight teeth. End relief is 9 to 11°, with 
side relief of 1 to 1%°. Speeds should 
be under 2000 sfpm. with slower speeds 
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table 41 .. METHODS OF POLISHING MAGNESIUM ALLOYS 


Wheel Speed fpm. 
3,000 to 5,000 





Type of Wheel Abrasive Wheel Dia. in. 


Canvas, sheepskin 
or felt 

Built-up cloth 

Loosely sewed buff 

Loosely sewed buff 
74-82 count cloth 

Canton flannel buff 


Operation 
Rough Polish! ? 





60 to 100 6 to 12 
6 to 12 
6 to 12 
‘10 to 14 


4,000 to 6,000 
3,500 to 5,000 
6 ,000 to 8 ,000 


100 to 200 
Dry compound 
Tripoli 


Dry lime 


1. Needed only for rough surfaces such as sand castings. 
2. Grease stick may be used. 
8. Use minimum pressure for best luster. 


‘PRTC 

OU NUTTALL VATA Medium Polish? 

aR Se Dry Fine Polish 
Buffing 


Coloring* 12 to 16 8 ,000 to 12,000 
FIG. 29 . . Tap design—slight heel rake 
causes cutting when backing out, prevents 


chips from clogging the threads 
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FIG. 30 . . Dust collector for operation with 
a single grinding-wheel stand in frequent 
operation 


for straight-tooth saws than for those with 
beveled teeth. Feeds range up to 120 ipm. 

Single- or double-cut hand files work, 
but the single cut is usually preferred. 
Coarse, bastard, second-cut, or smooth 
cut files are acceptable. Light cutting pres- 
sure is required with the smooth cut or 
it will clog. Milled tooth files with curved 
teeth cut rapidly and leave a good finish. 

Rotary files or burs should be single 
cut, medium-coarse. They are excellent 
for cleaning up castings. Surface-hard- 
ening or chrome plating will add to tool 
life. Speeds are 4500 to 7000 rpm. 


GRINDING AND POLISHING 


Finish grinding is rarely needed be- 
cause fine finishes can be produced by 
machining. Finish grinding requires a 40 
to 70 grain-size wheel and a cutting oil 
in sufficient quantity to quench all sparks 
and wet all the dust produced. 

Rough grinding is widely used for re- 
moving flash and for foundry cleanup. It 
is done dry in conjunction with a suitable 
system for precipitating and collecting 
the dust. Use a 20 io 40 grain-size wheel 
with an open structure range of 4 to 8. 
Silicon-carbide or aluminum-oxide wheels 
with vitrified or resinoid bonds are satis- 
factory. Grinding wheels for magnesium 
should be marked “For Magnesium 
Only.” Avoid sparks. Watch out for iron 
inserts, core wires, and skim gates. Wet 
belt grinding is likely to be more satisfac- 
tory. 

Polishing is easily performed and pro- 
vides a lustréus surface when desired for 
plating or decorative purposes. Polishing 
methods are outlined in a table. 

The dust produced in grinding and pol- 


ishing is highly inflammable and in proper 
proportion with air can explode in the 
same manner as fine coal or flour dust. 
Dust should be removed immediately by 
a suitable collection system. Central dust- 
collection systems in which the dust 
passes through long, dry ducts or filter 
collectors are unsafe. 

The best system is one in which the 
dust is precipitated by a heavy water 
spray of thin mineral oil to form a sludge 
with an excess of liquid. The system 
should be designed so dust cannot accu- 
mulate in any location where it will dry 
out. Systems should receive periodic in- 
spections. A central system is acceptable 
only when dust is precipitated by sprays 
at each stand and conveyed in a flowing 
stream to the settling tank. Power should 
always be interconnected so grinders can- 
not be operated unless the collector is 
turned on. 

Sludge should be removed at frequent 
intervals and disposed of by burning in 
thin layers (after drying if precipitated 
with water, before drying if precipitated 
with oil), or by mixing with five parts of 
sand and burying. A conveyor in the bot- 
tom of the settling tank to remove sludgé 
simplifies cleaning. 

Grinding wheels used only occasionally 
can be protected satisfactorily by a hood 
arranged so the dust particles impinge on 
a pool of oil. Some dust will escape and 
settle in the surrounding area. This should 
be swept up and disposed of frequently. 

Operators should wear smooth, fire-re- 
tardant clothing that is brushed frequent- 
ly. Fire showers or woolen blankets to 
smother flames should be nearby. Smok- 
ing must be prohibited in the area. Ex- 
tinguishing compounds should be avail- 
able at each grinding wheel in plainly 
labeled, covered containers. 


CUTTING FLUIDS 


Cutting fluids cool the work and re- 
duce the fire hazard. They have little 
effect on surface finish or tool life, When 
thin sections are machined or with high 
speeds and fine feeds, a cutting fluid is 
advisable. In general if speeds over 750 
fpm with feeds under 0.010 in., are em- 
ployed, a cutting fluid is necessary. 

The most desirable coolant is a low vis- 
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cosity, high-flash-point, mineral-oil base 
fluid. Vegetable or animal oils are not 
recommended. Water-soluble mixtures 
should never be used because of the haz- 
ard involved in chips wet with water and 
because chips wet with water cannot be 
economically reclaimed. 

Mineral seal oil, kerosene, or com- 
mercial oils developed for magnesium 
should be selected. 


Fabricating Magnesium Sheet 


Magnesium-alloy sheet can be fabri- 
cated in much the same way as other 
metals, with one important provision. The 
work must usually be done at elevated 
temperatures. The crystal structure is such 
that the alloys work-harden rapidly at 
room temperatures. Working is usually 
done from 450 to 650 F. 

The disadvatages of this condition are 
obvious. Heating dies and work is ex- 
pensive and troublesome and there are 
problems in lubrication and handling ma- 
terials at these temperatures. Compensa- 
tions are offered by the fact that in this 
range magnesium is more easily formed 
than other materials. Springback is re- 
duced, resulting in greater dimensional 
accuracy. The diameter of drawn parts 
can be controlled by temperature adjust- 
ment if dies are not made of magnesium 
so that slight errors in die size can be 
corrected. Instances have been reported 
in which parts were formed with a single 
draw in magnesium that had required 
two or more draws in other metals, elim- 
inating annealing and redrawing opera- 
tions, and resulting in greater economy. 

When trial runs are to be madé, or 
only a few parts are to be produced, 
heating can be accomplished with hand 
torches or by heating in ovens. Tempera- 
tures can be checked with hand pyrom- 
eters or by temperature-indicating lac- 
quers, crayons, or pellets. Blue carpen- 
ters’ chalk turns light brown or white, 
and yellow laundry soap turns dark 
brown at approximately the right tem- 
perature. 

For production work, dies are heated 
by gas or electric heaters, usually with 
permanent temperature indicating and 


table 42 .. FORMING CHARACTERISTICS OF SHEET MAGNESIUM ALLOYS 





Approximate minimum 90° bend Maximum % reduction 


radius —t =sheet thickness, 


70 F 400 F 


per draw Best working 


600 F 70 F 400F  600F temperature, F 





4t 3t 
12t 4t 

- & 3t 
12t St 
10t 3t 


20 30 50 500 
350 
20 30 50 600 
400 
15 30 —_ 500 
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controlling equipment installed. A stand- 
ard type of gas burner can be made of 
%- or 1-in. pipe bent to the desired shape 
and drilled with No. 40 holes on -in. 
centers. 

Electric heaters are growing in popu- 
larity—both cartridge heaters in holes 
drilled in the die or strip heaters clamped 
to the surface. 

Stock is preheated to avoid delay in 
heating in the dies. Flat sheet may be 
heated in ovens; a faster method is to 
heat by pressing between flat, heated 
plates. Electric strip heaters are usually 
used to heat the plates. Preheating ovens 
should be as close to the press as possi- 
ble. 


Sheet can be sheared in much the same 
way as with other metals, but a rough, 
fiaky fracture is produced on sheet thicker 
than about 0.064 in. To minimize this 
effect, use as small a clearance as possible 
and a rake angle of 30 to 45° on the 
upper shear blade. Maximum clearance 
should be 3 to 5% of the sheet thickness. 
Sheet less than % in. thick is usually 
sheared with a clearance of 0.003 in. 

Better results can be obtained by “shav- 
ing” — removing 1/32 to 1/16 in. in a 
second shearing operation. Above %-in. 
thickness, sawing is preferable if a smooth 
edge is required. A better edge will result 
on sheet over 0.064 in. thick if it is 
sheared hot. Annealed sheet can be heated 
to 600 F, but hard-rolled sheet should not 
be heated above 275 F, for AZ31 or 400 
F for M1. Allowance must be made for 
expansion in hot shearing. 


BLANKING AND PUNCHING 


For blanking and punching operations 
the punch is usually made of softer ma- 
terial than the die to permit a sheared-in 
fit. 

When sheet is over 0.065 in. thick, the 
operation is usually done hot. However. 
one company reports punching M1 cold 
up to % in. thick with excellent results. 
Shear angles of 2 to 3° are placed on 
punch or die, depending on which edge is 
to have the better surface. A slight rake. 
about 3°, in the punch also helps. 

Blanking can be done by the Guerin 
process (see below) and has the advantage 
that forming can be included in the same 
operation. 


Straight bends with short radius can be 
made by the Guerin process or by press or 
leaf brakes. Die and rubber combinations 
are required where bends at right angles 
complicate brake operation. Folding leaf 
brakes are rarely used because they tend 
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to concentrate deformation at clamping 
edge and heating is difficult. 

Press brake dies are heated with elec- 
tric strip heaters. Dies insulated from the 
press shorten heating time and prevent 
excessive heating of the press. The bottom 
die is often rubber in a U-shaped die. It 
can be insulated by placing insulating 
material between the press bed and bed- 
rail. 

Roll forming of AZ31-0 into struc- 
tural members has been done cold on 
equipment designed for aluminum. 


A widely used method of forming and 
shallow drawing is the Guerin process. In 
this process a rubber pad is used as the 
female die. The work blank is positioned 
on the male die located on the press plat- 
en. The rubber pad, confined in an in- 
verted steel pan, is lowered by the hy- 
draulic-press ram. The pad bends the 
work to the shape of the male die. 

Heating is usually accomplished by 
heating the lower-press platen. Magnesium 
is the best material for the dies since it 
has the same thermal expansion as the 
work. 

For working temperatures of 250 to 
350 F rubber of Shore Durometer hard- 
ness of 60 with Shore elasticity of 75 to 
80 is the best material. For temperatures 
up to 450 F a synthetic rubber is prefer- 
able. 

Experience with this method has indi- 
cated that the best results are obtained 
by using the minimum permissible tem- 
perature. 


Drawing may be done in either hydrau- 
lic or mechanical presses. Hydraulic 
presses are generally used when deep 
draws are made, with speeds slower than 
those for steel. Single-action presses can 
be used with pneumatic cushions or spring 
hold-down clamps, but double- or triple- 
action presses are desirable. Mechanical 
presses equipped with pneumatic or hy- 
dro-pneumatic cushions, have recently 
come into use. In addition to the advan- 
tage of faster production, parts that tend 
to pucker on the punch have been drawn 
with less difficulty on mechanical toggle 
presses at a punch speed of 60 fpm than 
at 3 fpm on hydraulic presses. 

Pressure rings and draw rings are usu- 
ally mild steel. They should be stress- 
relieved at 1200F for 1 hr before finish- 
machining to avoid warping. Heat-resist- 
ant tool steel will give longer life. Enter- 
ing radius of the draw ring is usually 
four to eight times sheet thickness. 

The punch can be made of steel, cast 
iron, aluminum, or magnesium. Magne- 
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sium is usually best because of its easy 
machinability, low weight which facili- 
tates setup, and the fact that no correc- 
tion need be made for thermal expansion. 
The punch is often left cold, with dies 
and stock heated. This results in chilling 
the metal as soon as it is drawn, increas- 
ing the tensile strength in the area where 
failure is most likely to occur during 
drawing. A water-cooled punch is some- 
times used. 

Both sheet and die must be well lubri- 
cated to avoid scoring or galling of the 
part and pickup on the die. 

Graphite is generally used, but involves 
serious cleaning difficulties. Sheet may 
be lubricated with 2% colloidal graphite 
by weight suspended in a volatile carrier 
such as naphtha, lactol, or alochol. It is 
sprayed on the sheet with a paint-spray 
gun to provide a uniform black surface. 
Dies may be lubricated at intervals with 
20% colloidal graphite in tallow. 

The graphite coating should be re- 
moved as soon as possible after drawing 
by a dip in a chromic-acid bath. Usually 
Y% to 2 min in 15 to 20% chromic acid 
is recommended. If the parts are left 
too long, pitting will occur. If the graph- 
ite is not removed completely, the sur- 
face can be rubbed lightly with steel wool 
to complete the removal. Parts are washed 
in cold running water, with a hot-water 
dip to speed drying. 

Because of the cleaning difficulties with 
graphite lubricants, efforts have been 
made to find other lubricants that can be 
used at the temperatures involved. For 
draws at temperatures of 525 F, aluminum 
forging oil has proved satisfactory. It is 
applied to the die every 10 to 20 draws, 
and the blank is not lubricated. Yellow 
laundry soap can be used, but not above 
400 F. Other lubricants that have been 
used are high-flash-point oil, a mixture of 
beeswax or paraffin and tallow, and co- 
coanut butter. 

Graphite lubricants should not be used 
on sheet which has a chrome-pickled sur- 
face. If the sheet is to be drawn it should 
be ordered in the oiled condition. Sheet 
that has been chrome pickled should have 
the chrome-pickled surface removed by 
dipping in a 15% chromic-acid bath. 

Blank-holding pressures have varied 
from the minimum feasible to 700 psi. 
Pressures commonly vary from 50 to 200 
psi. 

Speed of drawing is usually 2 to 4 
fpm with hydraulic presses. If a very deep 
draw is made with a water-cooled punch, 
a speed of 1 fpm will allow time for cool- 
ing. With mechanical presses higher 
speeds are used, 180 fpm having been 
reported. 

The temperature range for annealed 
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sheet is 400-500 F for AZ31, and 550-650 
F for M1. For hard-rolled sheet, AZ31 
has a maximum permissible temperature 
of 300 F for 25 min.. M1 has a hard- 
rolled temp. limit of 400 F. 


SPINNING 


Moderate spinning is possible at room 
temperature, but if much deformation is 
required heat must be applied during spin- 
ning. This can be done with a gas torch 
or ring burner. Speeds are 1700 to 1900 
fpm for most operations with the lower 
speed for large or thick blanks. Spinning 
can be done against a wood, cast alumi- 
num, or magnesium block. Standard spin- 
ning tools are used. Work is lubricated 
with laundry soap or a mixture of 2 parts 
tallow, 1 paraffin. 


Casting and Forging Magnesium 


Magnesium alloys possess good casting 
characteristics. Properties compare favor- 
ably with those of cast aluminum. A 
shrinkage factor of 11/64 in. per ft. can 
be used for castings with unrestrained 
shrinkage, % in. for larger castings. One 
firm reports it simpler to use 5/32 in. for 
all sizes. 

Inserts can be cast in sand castings, 
with cadmium-plated steel inserts pre- 
ferred. The minimum section thickness is 
usually 5/32 in., but under favorable 
gating conditions %-in. walls can be used. 

Permanent-mold castings can be used 
when the quantity justifies the additional 
expense of the mold. This will be deter- 
mined largely by the complexity of the 
part to be cast. A compromise, known as 
semi-permanent-mold casting, is some- 
times made by using a metal mold with 
sand coring where the coring is complex 
or the quantities limited. Dies are usually 
cast iron or low-alloy die steel. 

For both types of casting, AZ91 is the 
common alloy. For permanent-mold cast- 
ings, A10 is sometimes preferred because 
of its better casting characteristics. 

The alloy is normally melted in Jarge 
tilting-type cast or welded steel pots of 
about 2000-Ib. capacity at 1300 to 1350 F. 

‘se being melted with suitable fluxes. 
in «ws transferred to smaller pots and a re- 
fining flux added. After dross is stirred 
and removed, the metal is superheated to 
between 1600 and 1700 F which refines 
the grain and results in improved proper- 
ties. The molten metal is then allowed to 
cool to pouring temperature and the flux 
skimmed off. A sulfur-boric acid dusting 
flux during pouring prevents burning. 

Die castings are readily made with 
AZ91 being the common alloy. Eclipsaloy 
No. 130 is designed for impact resistance 


and high corrosion resistance. It has a 
high manganese content (0.5 to 1.5%) and 
a low aluminum content (1.0 to 1.5%). 
It can be heat-treated. The cold-chamber 
process is still generally used, with die- 
casting machines having injection pres- 
sures of 5,000 to 15,000 psi, although 
pressures may be as high as 50,000 psi. 
Die locking-pressures are 400 to 600 tons. 
A hot-chamber machine for die-casting 
magnesium has recently been developed 
(AM—Dec 6, °54, p194) and may sup- 
plant the cold-chamber process. 

Dies are made of a good grade of die 
steel for quantity production. Section 
thicknesses should be between 1/16 and 
3/16 in. when possible. The minimum 
practical is about 0.050 in. and the maxi- 
mum about 0.500 in. The design should 
be as simple as possible with the same 
general requirements as for other die- 
casting metals. 

As the ladle will enter the pot frequent- 
ly to remove the shot for the machine, the 
refining flux should settie to the bottom. 
Because this flux gives no surface protec- 
tion, a sulfur dome is needed over the pot. 
Protection is provided by an atmosphere 
of SOs, generated by burning sulfur in a 
hollow dome which serves as a cover. 
Because of the undesirability of the sul- 
fur fumes, a recent improvement is a 
small sulfur dome large enough to intro- 
duce the ladle and remove the shot. The 
remainder of the pot is covered with the 
customary flux. 


FORGING 


Hydraulic forging presses are usual, al- 
though under certain conditions forging 
can be accomplished in mechanical 
presses or drop hammers. Good results 
have been obtained by blocking in a 
hydraulic press and finish-forging with a 
drop hammer. 

Common alloys are AZ61 and AZ80. 
To a lesser extent AT35, AZ31 and the 
new alloys ZK31 or ZK60 are used. The 
last three are more adaptable to hammer- 
forging than the first two. which have a 
high aluminum content. AZ80 can be 
heat-treated. AZ61 has better formability 
and weldability. 

Dies made for aluminum can frequent- 
ly forge magnesium alloys also. However. 
if draft angles are too large, difficulty may 
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be encountered. Draft angles of 1 to 3° 
for blocking and 3 to 5° for finishing are 
desirable. Dies should be made of a 
good-quality forging steel and include 
provision for uniform and reproducible 
heating. Forging is difficult with thin sec- 
tions, and much larger presses are re- 
quired. It is advisable to keep sections 
fairly heavy and radii large. 

~ Forging can be done in the range from 
550 to 750 F, but best results are ob- 
tained between 700 and 725 F. If reheat- 
ing cannot be avoided it should be lim- 
ited to 600 to 650 F. To prevent rapid 
cooling of the work, dies are heated: 
blocker dies to about 600 F, finishing dies 
to about 400 F. This may vary from 300 
to 600 F, depending on size of work. 
Above 650 F, the work has a tendency 
to stick. Some lubrication will be re- 
quired in most cases. Colloidal graphite 
in a solvent can be sprayed on small 
workpieces. For large work, apply flake 
graphite in a lead-base oil. Lubricant 
should be held to the minimum. 

Trimming is done best at about 350 to 
450 F. If too hot, the trimming will cut 
into the forging and cause other difficul- 
ties; if too cold, a rough flaky edge is 
produced. Higher trim temperatures are 
acceptable immediately after forging than 
if the work is reheated. 

When forging, all operations should be 
considered part of the heat-treatment. 
Such factors as die temperature will have 
an influence on the work. One firm re- 
ports that if handled properly during forg- 
ing, it is almost never necessary to solu- 
tion heat-treat the work. 

Cleaning is a problem when graphite 
lubricant has been used. Sand blasting is 
usually the best method. No. 120 Alun- 
dum grit with 80 to 100 psi air pressure 
gives good results. One recommendation 
is to follow this with a 5- to 10-sec dip 
in 8% nitric acid and 2% sulphuric acid. 
This should be followed by 2 rinse, a 
10 to 20% caustic-solution dip at 180 F 
for 5 min followed by chemical treatment. 


HEAT-TREATMENT 


The heat-treatments to which magne- 
sium alloys are subject include annealing, 
quenching, solution heat-treatment, aging, 
and stabilizing. 

Sheet and plate are annealed at the 
rolling mill. Annealing gives a lower yield 
strength but greater ductility than is ob- 
tained in hard-rolled sheet. It is common 
when the sheet is to be formed. 

The solution heat-treatment is given to 
put as much of the alloying ingredients 
as possible into solid solution. It results 
in a high tensile strength and the maxi- 
mum ductility. In typical treatments, the 
temperature is raised from 500 F to the 
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soaking temperature in about two hours. 
Al0 is soaked at 780 F for 18 hours, 
AZ63 is soaked at 730 F for 10 hours, 
and AZ92 at 770 F for 18 hr. 

Aging is applied to castings following 
heat-treatment where maximum hardness 
and yield strength are desired. Forgings 
made of AZ80 may be aged directly after 
forging or following heat-treatment. Typ- 
ical aging consists of holding at 350 to 
425 F for 8 to 16 hr. With the higher 
temperatures, less time is required and 
elongation is higher, but some yield 
strength is sacrificed. 

Stabilizing is a treatment given castings 
and may be applied to the metal as-cast 
or following heat-treatment. When applied 
to as-cast work it provides higher creep 
strength and less growth at elevated tem- 
peratures; after heat-treatment it also 
gives some increase in yield strength. 
Stabilizing is accomplished by holding 
the castings (either as-cast or after solu- 
tion heat-treatment) at 450 to 550 F for 
2 to 6 hr. 

Die castings made of Eclipsaloy No. 
130 are heat-treated by soaking for 5 hr. 
at 475 F, and cooling in air. 


EXTRUDING 


Bars, rods, tubing, and structural 
shapes are readily formed by extruding 
magnesium alloys. The alloys used are 
AZ31, AZ61, AZ80, ZK60A and M1. 
Practically any shape for which dies can 
be formed can be extruded. 

Extrusion dies are relatively inexpen- 
sive and small quantities will often justify 
the die expense. 

Impact or reverse flow extrusion tech- 
niques on mechanical or hydraulic presses 
can be used for containers of a wide va- 
riety of shapes including battery cells, 
round and rectangular boxes, oil cylinders 
and short lengths of closed and open tub- 
ing. Alloy AZ31 is extruded at 400 to 
500 F, the blanks being to close tolerances 
and lubricated by tumbling in colloidal 
graphite. 


Fire Prevention 


Some misapprehension still exists about 
the nature and extent of the fire hazard 
with magnesium, not alleviated by wide- 
spread use of magnesium in incendiary 
bombs. Even in incendiary bombs, how- 
ever, the magnesium is difficult to ignite; 
thermite, which happens to be made of 
aluminum and iron oxide, must do the 
igniting. 

Magnesium will not burn until it has 
reached its melting point. Because of the 
high thermal conductivity, large sections 
of magnesium are not likely to reach this 
point even under abnormal conditions, 
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though there have been isolated instances 
of such ignition following fires or explo- 
sions. Magnesium dust and fine chips can 
be easily ignited, however, and precau- 
tions are essential. 

The key to safe handling is good house- 
keeping. If dust and chips are allowed to 
accumulate around m=chines, on clothing, 
window ledges, or in other spots, there is 
greater chance for a fire to start and 
greater chance for it to get out of control. 
Dust and chips must be removed fre- 
quently, put in covered metal containers. 

When machining, tools must be kept 
sharp and fine cuts avoided as much as 
possible. With speeds above 700 fpm or 
fine feeds, a coolant is advisable. 

A supply of extinguishing powder 
should be kept near each machine. Suit- 
able extinguishers are G-1 powder; pow- 
dered soapstone; clean, dry, unrusted 
cast-iron chips; and graphite powder. 

If a magnesium fire starts, the extin- 
guisher is sprinkled over the burning mass 
to form a layer about % in. deep. Mate- 
rial is added at any point where the fire 
seems likely to break through. If the fire 
is on a combustible surface, it should be 
covered with extinguisher and shoveled 
into an iron container. 

Water or any standard liquid or foam 


extinguisher causes magnesium to burn 
more rapidly and may cause small ex- 
plosions. A series of tests conducted by 
an insurance laboratory indicates that 
with larger fires the use of standard auto- 
matic sprinkler systems, through intensi- 
fying the fire at the point of origin, re- 
duce the danger of spreading. In tests, 
the sprinklers prevented spread of the fire 
to nearby magnesium, prevented struc- 
tural damage to the building. 

The greatest danger in handling magne- 
sium occurs during grinding and polish- 
ing. Precautions to be observed and 
methods of dust collection are discu 
under grinding. ’ 


Joining Magnesium 


Riveting is the most widely used method 
of joining magnesium alloys. Aluminum 
5056 rivets are most suitable, 5056-0 
for dimpled sheet and 5056-H22 for all 
other applications. The rivets are anodized 
for better paint adhesion. Aluminum 1100 
or 3003 rivets are satisfactory for lightly 
stressed parts. 

Rivet sizes will vary widely to meet 
individual requirements. The general rule 
for 5056-H22 rivets is a diameter three 
times the sheet thickness. The minimum 





Fig. 31. Cracking can be prevented by starting and stopping the weld in scrap material 
(top left) or by welding irom the center to each end. Suggested contours of electrode 


tips for spotwelds are shown at right 
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- SELECTION AND REGULATION OF ARC-WELDING EQUIPMENT 





Thickness 


‘Filler rod 
dia. —in. 


Electrode 
dia, —in. 


Cup size 
1. D. —in. 





% 
% 





*M1 requires 5 to 10 amps. more current up to 0.050, and 15 to 80 amp. more current for thicker material. 
tSheet thicker than 0.150 should be welded in more than one pass; use 60 amp. on first pass and current 


given in table for subsequent passes 


diameter advisable is equal to the thick- 
ness of the thickest sheet used. A large 
number of small rivets is preferred to a 
few large ones. 

Rivet centers should be located at least 
1% diameters from the nearest edge of 
sheet, 214 diameters on die castings, and 
at least 4 diameters apart. Most of the 
common head types can be used. 

Holes may be drilled, or punched and 
reamed. Punching should not be used on 
sheet thicker than 0.040 in. Drilling is bet- 
ter for all thicknesses, especially for 
stressed parts. If parts are drilled together 
they should be separated and cleaned. 
When this is not possible, clean chips 
from between the sheet with compressed 
air or a thin tool. If parts are drilled sepa- 
rately, it is a good idea to drill slightly 
undersize and ream in final assembly. 
Clearance between hole and rivet should 
be as small as possible. 

For flush riveting, dimpling is usually 
used on sheet thinner than 0.050 in. Dim- 
pling is done hot with electrically heated 
dies which heat the sheet on contact, or 
by preheating sheet and dies with a torch 
or in an oven. Holes are drilled or 
punched about 15% undersize prior to 
dimpling. After dimpling, they are drilled 
or reamed to proper size and the holes 
burred. 

Rivets can be driven with rivet squeez- 
ers or pneumatic hammers designed for 
aluminum. There is little difference in the 
result but greater care must be used with 
hammers to avoid damaging the hole or 
over-driving. 

To prevent corrosion, rivets other than 
5056, 1100 or 3003 aluminum should be 
set in wet zinc-chromate primer. If steel, 
copper, or brass rivets must be used, they 
should be chromium-plated. 

Aluminum rivets up to 5/16-in, dia are 
driven cold. Larger rivets should be 
driven hot at 630 to 670 F. 


Parts to be riveted should have chrome- 
pickled surfaces and the faying surfaces 
are given two coats of zinc-chromate 
primer. The completed assembly should 
be painted. If magnesium is joined to 
other metals or wood, the primer should 
be supplemented with a heavy sealing or 
caulking compound. 


ARC WELDING 


The shielded-arc method is now univer- 
sal for arc welding, and frees the opera- 
tion from the danger of flux inclusions 
which may cause corrosion. An atmos- 
phere of helium or argon surrounds the 
are and prevents oxidation. Flux is not 
required. 

The choice between helium and argon 
is the subject of sharp dispute, with each 
gas having its ardent supporters. Argon 
is a heavier gas than helium (ten times as 
heavy), but is more expensive. About 
three times as much helium must be used, 
but a closer arc length is required with 
argon and the welder must be somewhat 
more skilled. The choice will be largely 
governed by the cost and availability of 
the gasses. 

When pressure in the helium or argon 
tank drops below 50-100 psi, the gas may 
contain excessive moisture. It is advisable 
to discontinue the tank unless the gas is 
dried by passing through an agent such 
as magnesium perchlorate. Gas of high 
purity is necessary. 

The torch used has a hollow head 
through which the inert gas passes to the 
arc. The tungsten electrode is suspended 
in the center of the hollow head and ex- 
tends for a distance of 0.250 to 0.375 in. 
With low currents, a sharp point on the 
electrode is advisable. Gas is fed at low 
pressure with a valve normally in the 
torch handle. Electrodes range from 3/32- 
to %-in. dia. 

A direct-current, or rectified alternat- 
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ing-current, generator of 100- to 200-amp 
capacity is generally used. A stable-arc 
type machine with a continuous ampere 
regulator and reversed polarity (electrode 
positive, work negative) is used. 

All magnesium alloys can be arc-weld- 
ed. However, with wrought alloys AZ31, 
with castings AZ63 and AZ91, and with 
forgings AZ80, require the most skill. A 
filler rod of the same material as that 
being welded is used except with AZ31, 
when a filler rod of AZ61 will reduce the 
danger .of cracking. 

Cleaning of the surfaces is important. 
Oil and grease are removed with a sol- 
vent. An abrasive cloth or steel wool will 
remove any chemical finish, oxide, and 
solvent films. Wire-brushing is not suffi- 
cient for chrome-pickled surfaces. Abut- 
ting edges should be sanded, milled, or 
filed. Filler rod and sheet surfaces should 
be cleaned with steel wool just before 
welding. 

Sheet more than 0.125 in. thick should 
have the edges beveled to form a 90 to 
120° V. Leave a root face of about 1/16 
in. Material % in. and over can have a 
double V. 

Backing plates and holddowns are de- 
sirable for butt welds. Backing plates 
should have a groove under the weld. 
Hold-downs should be as wide as possible. 

Jigs are desirable for production weld- 
ing. The entire operation is normally com- 
pleted in the jig. Fit-up should be accu- 
1ate as gaps make it difficult to shield the 
weld. If jigs are not used, the joint is 
tacked. 

The gas valve must be opened before 
the arc is struck with a light brushing 
action. The electrode is held as close as 
possible to concentrate the arc and keep 
the bead to minimum width. When metal 
becomes molten, the filler rod is fed into 
the arc. The rod must not be pushed into 
the puddle. The rod should be held at an 
angle of not more than 30° to the work, 
the rod and torch should be at an angle 
of about 90° to each other and the torch 
moved at a constant speed. If it is neces- 
sary to stop, a %-in. overlap is neces- 
sary when work is resumed. Gas flow is 
continued for a few seconds after extin- 
guishing the arc. 

If difficulty is encountered with crack- 
ing, scrap pieces of plate can be butted 
against the ends of the joint. The weld is 
started in one plate, continued across the 
joint ,and stopped in the second plate. An 
alternative method is to start in the mid- 
dle and weld to each end. Preheating 
plate and jig to 200 to 400 F is also cum- 
mon. 


Multiple passes should be made when 
material is more than % in. thick, wire- 
brushing between beads. If a double V is 


67 





AGNESIUM @ 


used, a single pass on each side can be 
taken up to % in. thick. Above this, mul- 
tiple passes should be taken on each side. 
When welding from both sides, the back 
of the first bead must be chipped or routed 
before the second is made. Beads should 
be flat or concave, because convexity is 
likely to cause ‘incomplete fusion and in- 
clusions between passes. 

Residual stresses as high as 15,000 psi 
may exist after welding. These should be 
relieved by heating. Jigs during heating 
prevent warping. If of steel, they must be 
designed to allow for the greater expan- 
sion rate of magnesium. 

After stress-relieving, the weld area is 
wire-brushed to remove the oxide before 
chemical treatment. 

Magnesium may be welded by means 
of consumable argon-shielded electrodes 
with continuously fed wire of 0.050 to 
0.092 in. dia. Wire speeds run 400 to 1000 
ipm to give welding speeds of 24 to 36 
ipm. The arc is dc positive electrode, dis- 
position being by spray for plate thickness 
above 3/16 in. and by droplets of metal 
for sheets below % in. The high welding 
speeds and excellent penetration on heavy 
plate afford a considerable cost reduction 
in fabrication. 


GAS WELDING 


Gas welding is now confined primarily 
to emergency repair of a temporary na- 
ture. Properties are usually inferior to arc 
welds and corrosion is a problem unless 
all flux is removed. 


SPOT WELDING 


Resistance welding is quite satisfactory 
with all the alloys. Surfaces must be 
clean, as with fusion welding, and the 
same general cleaning methods are possi- 
ble. Chemical methods of cleaning have 
been developed that have advantages over 
the customary mechanical methods. 

Sheet with the chrome-pickle finish can 
be cleaned chemically by dipping in 5 to 
10% caustic soda at 150 F for 5 min. 
rinsing in cold running water, dipping in 
20% chromic acid at 150 F for 2 min. 
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rinsing in cold running water, and drying. 
Sheet with the oiled finish is cleaned with 
solvent, then given the chromic-acid dip. 

The equipment should have automatic 
control of pressure and time and a high 
current capacity. Standard ac machines 
are used, but the dc stored-energy ma- 
chines are generally preferred. Equipment 
can be either the electrostatic or electro- 
magnetic stored-energy units. 

Electrodes are made of hard copper 
alloys, water-cooled to within % in. of 
the tip when possible. Design of the tip 
is important to minimize electrode pickup. 
Commonest designs are illustrated, with 
the dome tip preferred. 

Spacing of spot welds is important. The 
minimum spacing varies with the sheet 
thickness and nature of the joint from 
% to 2 in. 

The welding cycle must be short, with 
a high welding current. Adjustment of the 
machine is important, with trial welds 
advisable to determine the best setting. 

Expulsion of the metal between the 
surfaces can be prevented by increasing 
pressure, decreasing current, increasing 
both pressure and current, or by increas- 
ing electrode radius, pressure and cur- 
rent. Explusion may result from inade- 
quate cleaning. 

Electrodes must be cleaned frequently 
with abrasive cloth to prevent pickup. 
Proper control of electrode temperature 
is also important. If moisture condenses 
on the electrodes, it will cause pickup. A 
good arrangement is to have a solenoid 
valve and time relay so water is supplied 
only during operation. 

When welding unequal thicknesses, an 
electrode of larger contact area should 
be used against the thicker material to se- 
cure even penetration of the weld. Pene- 
tration should be 30 to 80% on each part. 

In some cases, the faying surfaces are 
treated with a protective coating as pro- 
tection from salt atmospheres. Various 
proprietary mixtures are made for this 
purpose. In such cases, the material must 
be squeezed from between the sheets at 
the weld spot. This means the coating 
should not be too viscous. It is applied 


table 44. . CHARACTERISTICS OF VARIOUS ADHESIVES USED 
FOR BONDING MAGNESIUM 





Curing Conditions 


Joint Sheer 
Thickness Strength 





General Type of Composition 


Temp, °F Time, Min. Pressure, Psi 


Inches Psi 





Phenol formaldehyde plus poly- 
vinyl formal powder* 
Phenolic rubber-base resin* 
Phenolic synthetic rubber base 
plus thermosetting plastic* 
Ethoxyline resin-liquid, powder 
or stick used like solder 
Ethoxyline resin—-two liquids 


270 
325 


350 


390 
cold 


32 
20 


40 


60 


50-500 
200 


0.003 to 0.006 
0.003 to 0.006 


1600-2600 
2200-2600 
7-45 0.005 to 0.020 1000-2500 
0.001 to 0.006 1500-2200 
0.001 to 0.006 = 





*Known to meet USAF specifications. 
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carefuly as possible to the time of weld- 
ing. Frequent checks on strength should 
be made. 

All traces of copper must be removed 
after welding to prevent corrosion. Clean- 
ing is done with aluminum-oxide abra- 
sive cloth, or aluminum-oxide polishing 
compounds on buffing wheels. This is 
followed with a chemical treatment, di- 
chromate or chrome pickle, and painting 
as soon as possible. 


ADHESIVE BONDING 


Adhesive bonding has recently become 
one of the most popular methods for 
joining magnesium, particularly in air- 
craft assemblies. Fatigue life of stiffened 
magensium panels joined by adhesive 
bonding is 15 to 20 times as great as with 
riveted or welded joints. Air Force Specs 
No. 20044 and 14164 cover several bond- 
ing methods. 

Time, pressure, and temperature vary 
widely for the adhesives that are em- 
ployed, with the table indicating typical 
values for several types. 

Surfaces are prepared as for painting, 
with a hot caustic cleaning followed by 
chromic-acid pickling or one of the chem- 
ical treatments. The treatment selected 
will depend on the adhesive chosen. 

Adhesives are brushed, sprayed, or ap- 
plied as a tape. When pressure is required 
during the cure, the method will usually 
depend on the size and volume of like 
parts. For some adhesives, atmospheric 
pressure is adequate and can be applied 
by sealing the assembly in a rubber blan- 
ket and evacuating the blanket. For 
higher pressures air or steam pressure can 
be applied within a rubber blanket sealed 
over the assembly. For volume produc- 
tion, an autoclave, a mechanical jig, or a 
press is likely to be more efficient. 

When heat is required, it can be sup- 
plied by making the assembly on a 
platen heated by electric cartridges, gas 
burners, steam, or a liquid media, or by 
placing in an oven or autoclave. 


SOLDERING AND BRAZING 


Soldering can be used to fill small sur- 
face defects and dents, but is not advis- 
able as a joining method. Commercial 
solders for aluminum containing 60 or 
70% tin, with the balance zinc, are satis- 
factory. Clean the surface to a bright 
metallic luster by filing, sanding, or wire 
brushing. Heat the area and rub vigorous- 
ly with a stiff wire brush or steel tool to 
tin the surface. Use no flux. 

Brazing by furnace, torch, or flux-dip 
methods has limited application, primar- 
ily with M1 alloy. Furnace and flux-dip 
lap joints average from 14,000 to 16,000 
psi in tensile yield strength, while torch 
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brazed butt joints run from 18,000 to 
23,000 psi in tensile yield. Corrosion re- 
sistance poses the same problems as do 
gas welds, and depends on complete re- 
moval of flux. 


Cleaning and Finishing 
Magnesium 


The high purity of magnesium alloys 
today gives them good surface stability 
under ordinary conditions. Like other 
metals, they will corrode under certain 
conditions so for nearly all applications 
they are given a surface finish. 

Magnesium alloys exposed to salt at- 
mospheres as long as ten years have been 
found in excellent condition, with a thin, 
dull coating having formed which resisted 
further corrosion. 

The greatest danger of corrosion lies in 
the formation of galvanic couples. When 
magnesium is in contact with such metals 
as steel, copper, and brass a couple is 
established which, in the presence of elec- 
trolyte (such as moisture), will cuuse se- 
vere corrosion. This danger can be elim- 
inated by excluding moisture. 

Surface contamination caused during 
fabrication by the imbedding of foreign 
particles in the surface will cause gal- 
vanic corrosion. Proper cleaning will re- 
move this danger. 

Stress corrosion may be caused in a 
corrosive atmosphere by applied or resid- 
ual stresses which exceed about half the 
yield strength. Applied stress is rarely this 
high, but residual stresses of such magni- 
tude may be found. Such corrosion can 
be prevented by annealing (preferable) or 
by protective coatings. 


CLEANING 


Proper cleaning is very important to 
remove surface contamination resulting 
from fabrication. In some cases it is also 
necessary to remove previous chemical 
treatment. 

Oil and grease can be removed with 
organic solvents, emulsion cleaners, or 
vapor degreasers. Chlorinated solvents, 
petroleum spirits, alcohol, lacquer thin- 
ners, and similar materials are suitable. 

Alkaline cleaning is the most satisfac- 
tory method of degreasing, because it will 
also remove certain previous chemical 
treatments. Proprietary cleaners of the 
strongly alkaline type for steel are desir- 
able. The solution should be at least 180 
F and if not boiling, should be agitated. 
Immersion time is 5 to 15 min. if used 
as an electrolytic cleaner, the temperature 
can be 160 to 180 F, and agitation is not 
required. No soap is necessary for electro- 
lytic cleaning; the work is made the cath- 
ode and 10 to 20 amp dc per sq ft of 
cathode area is applied. Rinse parts. 


Acid cleaning with a chromic-acid solu- 
tion removes oxide layers, chemical coat- 
ings, graphite lubricants, and other mate- 
rials which cannot be removed with sol- 
vents or alkaline cleaners. Parts are im- 
mersed from 1 to 15 min in a bath at 
190 to 212F made of 1.5 lb chromic acid 
and water to make 1 gal. The water must 
be low in chloride and sulfate. 

Acid cleaning with a sulfuric-acid bath 
is used after sand-blasting. The bath con- 
tains 3 parts concentrated sulfuric acid 
and 97 parts water. On AZ91, the bath 
should contain 8 parts concentrated 
nitric acid, 2 parts concentrated sulfuric 
acid, and 90 parts water. Neither can be 
applied after machining. 

Mechanical cleaning methods such as 
wire-brushing, sanding, and sand-blasting 
can be used for cleaning. Blasting should 
always be followed by acid cleaning or 
by’ the chrome-pickle treatment. Equip- 
ment used for blast-cleaning should be 
cleaned out periodically. 


CHEMICAL FINISHING 


Chemical treatments may be applied 
for surface protection, decoration, or 
both. Considerable study has been given 
this subject and literally dozens of treat- 
ments have been devised; many of these 
have only slight differences and many 
have not been used commercially. The 
discussion here is limited to a few of the 
methods in common use. 

The chrome-pickle treatment (Dow No. 
1, AMC Treatment A) is frequently used 
as a producers’ treatment to protect parts 
during shipment and storage. It also pro- 
vides a paint base and removes flux after 
gas welding. It can be applied by brush. 
It removes about 0.0006 in. of surface, 
so is not generally used on machined sur- 
faces. Polished-steel inserts should be pro- 
tected with lacquer. 

Two treatments of a similar nature are 
the Dichromate (Dx No. 7, AMC 
Treatment G) and the Galvanic Anodize 
(Dow No. 9, AMC Treatment K). The 
dichromate treatment is not suitable for 
M1, while the galvanic anodize can be 
used for M1 or other alloys. Neither treat- 
ment causes any appreciable dimensional 
change. 

The sealed chrome-pickle (Dow No. 
10, AMC Treatment L) is suited to 
wrought alloys. Parts are first given the 
regular chrome-pickle, then boiled for 30 
min in a bath containing 10 to 15% 
sodium dichromate, and finished with a 
cold-water rinse and hot-water dip. 

Two new anodic finishes for magnesium 
are the HAE treatment, developed at 
Frankford Arsenal, and the Dow No. 17 
acid bath. Both are superior to former 
anodic treatments, require no pre-pickle. 
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forming the coating under contaminants 
and lifting them from the surface. To 
avoid bath contamination unduly dirty or 
greasy surfaces should be given some 
cleaning. 

The HAE treatment operates in an al- 
kaline bath operated at room tempera- 
ture, with 30-60 min at up to 100-v ac. 
It produces a brown, porous oxide coat- 
ing of high abrasion resistance, good cor- 
rosion resistance, and that serves as an 
excellent paint base. Bath composition is 
120 g potassium hydroxide, 30 g alumi- 
num hydroxide, 33.8 g potassium fluoride, 
33.8 g trisodium phosphate, 18.8 g potas- 
sium manganate, and water to 1000 ml. 

The Dow No. 17 treatment is an acid 
bath operated at 170 F for 3 to 30 min 
at up to 110-v ac or dc. The coating is 
light green in color, has better abrasion 
resistance than the former anodize meth- 
ods (though not as good as HAB), is an 
excellent paint base, and has some fire 
retarding properties. Bath composition 
for ac use is 32 oz ammonium acid fluor- 
ide, 13.3 oz sodium dichromate, 11.5 oz 
phosphoric acid, and water to make 1 gal. 
For dc use, composition is the same ex- 
cept that 40 oz. of ammonium acid fluor- 
ide is required. 

Both treatments are an improvement 
over any paint base or chemical treatment 
previously used for magnesium. When 
sealed with wax, paint, or synthetic resin, 
they afford complete protection from cor- 
rosin for all normal applications. 

An electroplating process that is com- 
mercially practical has been developed 
and can be operated under license from 
Dow. A zinc displacement coating is de- 
posited from a sulfate-pyrophosphate bath 
on a chemically activated surface. The 
zinc coating is given a copper strike and 
is copper plated. From this stage, normal 
plating schedules can be followed to fin- 
ish with silver, nickel, chromium, or cad- 
mium as desired. 


PAINTING 


Most paint troubles are the result of 
poor primers. Surfaces should have suit- 
able chemical treatment before painting 
or a catalysed wash primer may be used. 
These primers need no pre-treatment 
other than degreasing. Clean with solvent 
just prior to applying the primer. 

Zinc-yellow primer with controlled 
chloride and sulfate content is desirable 
and is available from a number of paint 
manufacturers. 

For finish paints, quick-drying lacquer 
or- synthetic-resins are usually used for 
production speed. Oil-type paints are 
quite satisfactory, however. A variety of 
lacquers, enamels, and varnishes which 
are suitable are available. 
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Nickel 


Wrought Materials: 
Nickel 
Duranickel 
Duranickel R 


inconel* 
Monel 
R Monel 
K Monel 
KR Monel 





Cast Materials: 
Nickel 


Nickel alloys, in addition to their great 
resistance to corrosion, possess high 
strength, ductility and higher hardness 
than other non-ferrous alloys. Because of 
the combination of high strength and 
ductility, machining details differ from 
materials that are not so tough, but for 
all of the alloys there are combinations 
of tool design, speeds, feeds and cutting 
compounds that give good results. Good 


* Inconel X, used for high-temperature rif lica- 
tions, will be discussed under “Super Alloys.’ 
Courtesy International Nickel Co. 
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Monel Inconel 


H Monel 
S Monel 


finish on machined parts is essential to 
avoid focal points for acceleration of 
corrosion. 


Stock for Machining 


Wrought Materials . . Monel and nickel 
should be ordered as cold-drawn rods or 
bars in the “as-drawn” temper, for best 
machining. However, if the rods are to 
be cold-formed, use annealed material. 

“R” Monel has better machinability 
than Monel, and good ductility at room 
temperature, but is hot-short over a fairly 


wide range of temperatures. It should not 
be hot worked without consulting the 
maker. For automatic machining, the 
cold-drawn material, machining temper 
or as-drawn condition, should be ordered 
for best machinability. In general, the 
better machinability of “R” Monel over 
Monel will be obtained on cold-drawn 
rods 1 in. dia and smaller. 

Forging quality “R” Monel is used 
where considerable machining must be 
done on forgings made in closed dies. 
While speeds and feeds for machining 
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table 45 . . CHARACTERISTICS OF WROUGHT AND CAST NICKEL-BASE ALLOYS 





A Mechanical Pr Relative Av Physical Constants 
verege operties Seltability ¥ 


for Being 
Welded* 











Alloys Available Form and 
(Trade Names) Condition 


> aad 
X 10+) In. per In. per F 
32 to 212 F), 
(Sq Ft per Hr per F per In.) 
Ohms per Cir Mil Ft 


(32 F), 


10-mm Ball (3000 Kg) 


1000 Psi 
yun Strength in Tension 
1 
Workings 
Workings 
ey to 212 F) 





Tensile Strength 

Elongation in 2 In., % 
Hardness, Brinell 

Relative Suitability for Hot 
Relative Suitability for Cold 
Oxyacetylene 

Metallic Are 

Relative Machinability* 
Density, Lb per Cu In 
Coeff. of Thermal Expansion 
Thermal Conductivity 














Wrought Alloys 





Nickel ; ..| Annealed A A 
Hot-rolled 
Cold-drawn 
Cold-rolled® 
Low-carbon nickel | Annealed 

D nickel..........]| Annealed 
Hot-rolled 
Cold-drawn 
Duranicke} ...-| Amnealed 
Hot-rolled¢ 
Cold-drawn 
Cold-drawns 
Duranickel R_ ....| Hot-rolled 
Hot-rolled¢ 
Monel. Annealed 
Hot-rolled 
Cold-drawn 
Cold-rolled® 
Hot-rolled 
Cold-drawn 
Cold-drawn¢ 
K monel..........| Hot-rofled 
Hot-rolied* 
Cold-drawn 
Cold-drawn‘ 
Hot-rolled 
Hot-rolled* 
Cold-drawn 
Cold-drawn* 
326 monel ..| Annealed 
Hot-rolled 
Inconel...........}| Ammeaied 
Hot-rolled 
Cold-drawn 
Cold-rolled® 
Incoloy.... Annealed 
Hot-rolled 
Cold-drawn 








Nickel...... Sand-cast* 50 25 100 
Monel. . ‘ Sand-cast* 80 35 135 
H monel..... Sand-cast* 100 15 210 
S monel.. Sand-cast¢ 90 3 275 
Sand-cast* 130 3 320 
Sand-cast* 130 3 350 
Inconel...........] Sand-cast¢ 85 20 175 x B B Cc .300 





















































® Relative hot and cold workability, weldability, and machinability are indicated as follows: A = excellent, B = good, C = fair, D = poor, and X = not recommended 
Ratiges ve based on the high-nickel alloys shown, as a group, and are not to be used in comparison with other metals, even though they may have a high nickel content. 

+» Hard temper. 

¢ Age-hardened. 

4 Annealed. 

* As-cast. 
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table 46 . . NORMAL MACHINING ALLOWANCES FOR HOT FINISHED RODS AND BARS 


(All alloys except as otherwise indicated) 
| 


’ 





Machining Allowances (inches) 





Finished Dimension 
(inches) 
and Condition 


Across On On 
Flats for Thickness Width 
Hex. Squares} for Flats for Flats 


Finished Dimension On Dia. 
(inches) for 
and Condition Rounds 








Hot Rolled Hot Finished (Rolled or Forged) Rounds 
Up to % incl... .. Ly \% “se 
Over % to 1% incl Ly a4 % i 3 max. 
3 max. 





Semi-Smooth Machined 
Over 2} to 4 incl... 
Over 24% to 4 incl... .. 
Over 4 to 10 incl 


% (%)* 4 Ms 
% (4)* “% 
M% C4)" % 


Over 1% to 2% incl. 
Over 2% to 3'%@ incl. 
Over 3'!% 


10 max. 
(Over 10 to 20 max. 
30 max. 


























The allowances for Hot-Finished Rounds, Rough Turned or Semi-Smooth 
Machined provide for ae excess metal to insure straightness in finished 
shafts within the limits indicated above. 

hh turned 8 ft. or less in length 


Rough t 
Semi-smooth machined . 20 ft. or less in length 
*K” Monel, “KR” Monel 


amine apply to dia of rounds, distance across flats of squares and 
—_—— and separately lo width or thickness of flats. 
allowances for hot-rolled material are recommended for rounds to be 
machined in lengths $ ft. or less (such as stepdown shafts) and for squares, 
hexagons and flats to be machined in lengths 2 ft. or less. Hot-roiled material to 
be machined in lengths longer than those cited should be ordered to show the 
finished cross-sectional dimensions and also state the length in which the material 


is to be machined. 


table 47 .. 


and Duranic: 


*Figures aad ( ) are applicable to Inconel, * 


TURNING SPEEDS AND FEEDS FOR MONEL WITH HSS TOOLS* 





Depth of Cut, in. 





Feed, lpr 








Wrought Monel 
Wrought “R” Monel 
Wrought “KR” Monel 
(Unhardened) 
Wrought Nickel 





Wrought “K” Monel 
(Unhardened) 
Wrought Inconel 





Wrought “K” Monel 
(Hardened) 





Cast Nickel 





Cast Monel 





Cast “H” Monel 
Cast “S”” Monel 
(Annealed) 





Cast “S” Monel 
(As Cast) 





























The broken lines block t off a speed range which is suggested as a starting point for all jobs. Adjust the operating speed from this point to obtain mazimum efficiency. 


Increase s; 
*Cutting 


forging quality “R” Monel cannot be in- 
creased more than 10-15% over those 
for machining regular Monel forgings, 
freer cutting and longer tool life will be 
experienced. 

Duranickel is an age-hardenable grade 
of nickel. It is used instead of nickel for 
applications requiring higher mechanical 
properties. Duranickel “R” is the machin- 
ing grade of Duranickel. 

Inconel, for maximum machinability, 
should be ordered as “cold-drawn rods 
or bars, annealed.” Other tempers with 
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ds 25-35% when using cast non-ferrous tools. 


high physical properties are correspond- 
ingly less machinable. 

“K” Monel, a heat-treatable alloy is 
most readily machined in the annealed 
condition, but is commercially machin- 
able up to 275 Brinell. 

“KR” Monel has essentially the same 
composition as “K” Monel but with im- 
proved machinability for automatic ma- 
chine work and larger difficult machining 
jobs. Cold-drawn annealed material is 
recommended wherever its mechanical 
properties are suitable. 


Cold-draw nickel and Monel tubing 
should be specified as “stress relieved” 
for machining and Inconel tubing as an- 
nealed for machining, in order to avoid 
warpage. 

Turning . . The principal points to keep 
in mind when grinding HSS lathe tools 
are: 

1. Grind sufficient true rake on the 
tool face to keep chip pressure, chip abra- 
sion, and frictional heat at a minimum 
and to provide for convenient chip dis- 


posal. 
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2. Keep overhang at a minimum. 

3. Use chip breakers to provide for 
chip control. 

4. Wherever possible use a tool with 
a side-cutting edge angle. This angle will: 
(a) reduce the unit pressure on the tool 
by spreading the chip over a greater area, 
and (b) protect the nose. 

5. Don’t use too large a nose radius. 
Generally a radius of one to three times 
the feed is satisfactory. 

A turning tool for normal feeds and 
cuts would have a front and side relief 
of approximately 7°, an end-cutting-edge 
angle of 10°, a side-cutting-edge angle of 
15°, a back rake of 8° to 10°, a side 
rake of 12° to 15° and a nose radius of 
Yeo to %p in. 

For roughing tools both the front re- 
lief and side relief should be held to the 
minimum that will afford free cutting. 
In shops where tools can be ground ac- 
curately the optimum front and side re- 
lief angles of 6° to 8° should be specified 
for most set-ups. In shops where each 
machinist grinds his own tools, it is ad- 
visable to recommend 10° to 12° for 
these angles, in order to provide for the 
danger of grinding too small an angle. 
Finishing tools may have front clearance 
angles of 15°, together with large back 
rakes to give sharp cutting angles and 
good finish. 

For most operations an end-cutting- 
edge angle of 10° is satisfactory. 

In machining the harder alloys, Inco- 
nel and “K” Monel, keep the clearance 
angles at a minimum to support the cut- 
ting edge. 

The cuts, feeds, and speeds given in an 
accompanying table for turning Monel 
are the results of tests, based on 60-min. 
tool life when dry cutting. If coolant is 
used, these speeds may be increased about 
20 to 25%. From tool-life standpoint, it 
is more economical, when cutting dry or 
with lubricants, to take a deep cut and 
light feed rather than a light cut and 
heavy feed. 

The speeds given for turning must be 
reduced in most cases for boring opera- 
tions. 

Machining tests with carbide tools 
were conducted by Carboloy Dept, Gen- 
eral Electric Co, on cast and rolled bars 
of nickel and high-nickel alloys, with the 
results for speeds and feeds, as given in 
an accompanying table. 

Recommended tool angles for machin- 
ing the high-nickel materials with carbide 
tools are: 


Back rake 0° to 8° 
Side rake ... 8° 
Front and side relief on 

carbide Ae td 


@ ZIRCONIUM @ BERYLLIUM @ URANIUM @ MOLYBDENUM @ TANTALUM @ COLUMBIUM @ LEAD @ TIN @BOR 


table 48 . . SPEEDS FOR MACHINING WROUGHT-NICKEL ALLOYS WITH CARBIDES 





Grade of Carboloy 





For General Work For 
A Finish 
Preferred Alternate Cuts 


150-275 } 78 78B¢ 
785 
150-300 78 788 
9075 
125-225 78 78 
9075 
125-250 78¢ 78¢ 
9075 9078 No 
100-200 78B 788 784 
9075 9075 Yes 
“KR” Monel? 80-175 907 78B‘ 907¢ 
3 Hordened. , 785 78B5 No 
K” Monel? 80-175 907 78B¢* 9074 Yes 
785 78B5 
78B 78 78 Yes 


Pures» fot up to .020 in. for roughing. Fineness of finishing feeds should be in accordance with the 
' Tests for predicating speeds were made on cold-di , as-drawn material. 
4 Tests for predicating speeds were made on hol-rolled, hardened mater oy 
- poniw pe icaling speeds were made on both hot-rolled, hardened and cold-drawn, hardened material. 
’ Second choice. 
* While speeds shown for nickel are comparable with those of “R’’ Monel reduced tool life must be expected 





Speed 
Material fom 


Nickel’. *...... 





“R” Monel’. . 


“KR” Monel... 


“K” Monel’... 





Cz Radius: 


ly'R. « For cuts 1%" or dee 
a For Roughing y ia 


Yq R. - For cuts below /a deep 
For Finishing '/2 to Ae R. 

















FIG, 32. - General-purpose HSS lathe tool has a 15° side cutting edge angle, 8° back 
rake, and 8° to 12° side rake, and 10° end cutting edge angle (changed to 15° for a 
heavy-duty roughing tool) 





\ Sa re 


Step Type Chip Breaker 


Smooth Rad. 
Side Rake 


rs 


6°. 8° Greater = 


than Side Rake 











A-A 


Groove Type Chip Breaker 
W Width of groove—3 to 4 times the feed 
L_Land—1 to 114 times feed 
D_ Depth of groove—.010-.015 in. 


FIG. 33 . . Chip breakers are necessary for optimum chip control on nickel, R Monel, 
Monel, K Monel, and Inconel, but not on KR Monel in the soft or hardened states 
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table 49 .. 


FEEDS AND SPEEDS FOR MACHINING R MONEL 


AND KR MONEL ON AUTOMATICS 





Width of Cut, In. 


Speed, fom 


“KR” Monel 
“R” Monel (Unhardened) 





Feed, ipr 





Box Tool: 
Roughing... . 


Finishing. 


Cut-Off: 
Circular Too! | 
Straight Tool! 
Stock under \% in. diam 


Forming Tool: 
Circular. 


Balance Turning Tool 
Turned diam. Under %@ in.. 
Over ‘4 in. 


100~125 
100-125 
100-125 
100-125 


100-125 


100-125 


100-125 
100-125 
100-125 
100-125 


100-125 
100-125 
100-125 
100-125 


gti Gh ff GEht 





Front and side relief on 
steel shank 10° 

End-cutting-edge angle 10° 

Side-cutting-edge angle 15° to 25° 

Nose radius 364 to Ug in. for 
cuts % to % in. 
deep; 0.010 to 
0.020 in. for fin- 
ish cuts 4g in. 
and under. 


For the toughest materials it may be 
desirable to decrease the relief angles on 


























CIRCULAR FORM TOOL 





the carbide insert to 4°, to give more 
support to the cutting edge. Again when 
machining to a square shoulder the side- 
cutting-edge angle will be 0°, in which 
case the end-cutting-edge angle, if pos- 
sible, should be reduced. Although it may 
be necessary to reduce the side-cutting- 
edge angle, at times it is best to maintain 
an angle of at least 15°. A side-cutting- 
edge angle always should be used for 
interrupted cuts; also for machining forg- 
ings where the outside of the cut is in 
the rough, as-forged surface. In both in- 


Angie “A” 
10° to 15° 
10° to 15° 
10° to 15° 
15° to 25° 

7° to 10° 

7° to 10° 


“R"” Monel 
“KR” Monel 
Monel 
Nickel 

“K" Monel 
Inconel 


stances, this angle will give protection to 
the tool nose. 

Chip breakers are necessary for opti- 
mum chip control when machining most 
of the wrought materials. See table. 

Machining on Automatics . . R Monel 
and KR Monel are specially produced 
for machining on automatics. An accom- 
panying table gives recommended feeds 
and speeds. 

Form Tools . . Recommended form 
tool grinds are illustrated. Form tools de- 
signed with a top rake angle are preferred 
for machining nickel and high-nickel ma- 
terials. Avoid sharp corners on form tools 
because they lead to early tool break- 
down. 

Recommended maximum width for 
form tools ranges between 1% to 2 
times the minimum diameter to be 
formed. When a job requires the use of 
a wider form tool, it is best to use two 
operations. 

Plunge cutting is less desirable on nick- 
el and the high-nickel materials than 
longitudinal cutting with single-point 
tools. If longitudinal cutting cannot be 
done for roughing, the use of a rough 
forming and finish forming tool will be 
more economical than a single forming 
tool. 

Box Tools . . Box tools having V- 
shaped or roller work supports are more 
rigid and hence are preferred to balance 
turning tools. 

High pressures are required for ma- 
chining nickel and the high-nickel mate- 
rials. Consequently, care must be exer- 
cised not to take too deep a cut when 


DOVETAIL FORM TOOL 


FIG. 34 . . Form tools designed with a top rake angle are more efficient than those with 0° top rake 
angle, when machining nickel and the high-nickel materials. Eliminate sharp corners on form tools, 
whenever possible, to eliminate tool breakdown 
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Angle A for Box Tool 
and Balance Turning Tool 


3° to 5° End Clearance “R" Monel 15° to 22° 

8 “KR” Monel 10° to 15° 

oo Monel 10° to 15° 
Nickel 15° to 22° 


“K" Monel 7° to 10° 
Inconel 7° to 10° 





Land 1 to 144 
Times Feed — — 





Plan View 














8° Back Rake 
Be soa 








Side Rake 


Front View 





End Vie 15° 
ae This angle derived from es a 
the setting of the Tool Fixed Angle 


ROLLER BOX TURNING TOOL BALANCE TURNING TOOL 


FIG. 35 . . High pressures are required table 50... PITCH OF TEETH AND SPEEDS FOR BANDSAWING NICKEL ALLOYS 
when machining nickel alloys. Box tools 
are preferred to balance turning tools, Pitch of Teeth or No. Teeth per In. Sew Velocity, fpm 
but do not take a deep cut when using 
a box tool with multiple cutter blades, 
because of possible work deflection and ; a) s 3 
low tool life 








Work Thickness, In. Work Thickness, In. 














table 51... SPEEDS AND FEEDS FOR DRILLING NICKEL ALLOYS 





Monel 


“KR" Monel (Unhardened) and 
Nickel Inconel “K" Monel (Unhardened) 





Drill Size, In. Speed, fom Rpm Feed, Ipr Drill Size, in. Speed, fpm Rpm Feed, !pr _ Drill Size, In. Speed, fpm Rpm 





0015 “ 
0020 % 
0025 % 
003 % 
0035 MY 
004 % 
0045 % 
005 % 

4% 

“% 


0015 “% 
0020 Yeo 
0025 \% 
003 % 
.0035 Y 
.004 % 
0045 % 
005 % 
0055 & 
006 % 
.007 
008 1% 
.009 
010 
O11 
.012 
.013 
.014 
.015 
.015 
015 
016 
016 
016 
.016 
.016 
-016 
016 


Lis 50 3055 
% 50 2100 
50 1525 
50 1020 
920 
735 
610 
525 
460 
405 


KEREKKKEK 


007 


. 
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a 
ze 
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Chamfer Relief 
Primary Relief 
Ay 4° to 6°; Second- 
yy Relief 10° 


Chamfer Angle 30° 


POINT FOR END CUTTING OR SIDE 
CUTTING REAMERS 


Land 
Margin .005'to .015"—-, 


_how to work NON-FERROUS METALS 


@q FIG. 36... Secondary re- 
lief on a reamer is some- 
times used to smooth and 
size the hole 


FIG, 37 . . Taps for nickel 
alloys are coneccentric re- 
lieved for about 2/3 the 
width of the land 


3° to 8° Relief 


5° to 10° Rake Angle 


TOOTH PROFILE AT A-A FOR SIDE 
CUTTING REAMERS 


REAMER 


table 52... 


FEEDS AND SPEEDS FOR END-CUTTING REAMERS 





Speed ft. per min. 





Monel 
“KR” Monel “K" Monel 
(Unhardened) (Unhardened) 
Nickel Inconel 





10-15 
10-15 
10-15 
10-15 


25-35 
25-35 
20-30 
15-20 





using a box tool having multiple cutter 
blades, to avoid work deflection and low 
tool life. 

The use of a tool with a side-cutting- 
edge angle of at least 10° will reduce the 
unit cutting pressure. 

Balance Turning Tools . . This type of 
tool offers no means for supporting the 
work and should not be used for turning 
long slender parts. The blades are held 
in the toolholder at a fixed angle; conse- 
quently, this fixed angle must be consid- 
ered when grinding the tools. A grind 
illustrated reduces the front relief to give 
a heavier cutting edge. 

Broaching . . The conventional formula 
for pitch or broach teeth is P — 0.35 VL 
where L is the length of cut. At least two 
teeth must always be in contact with the 
work. Broaching-speeds are: 

Wrought Materials: Broaching Speed 


Sfpm 
Monel 
KR Monei 
Nickel 


K Monel 
Inconel 


R Monel 


10-18 


Cast Materials: 
Nickel 


Monel ! 
H Monel | 
S Monel 
(Annealed) 


S Monel 
(As cast) 


Increase in diameter of one tooth over 
the next for round broaches should not 
exceed 0.004 in.; for spline broaches, 
0.003 in. 

Cutting-Off Operations . . Power hack- 
saws may be operated at 90 strokes per 
min. for nickel, Monel and unhardened 
KR Monel; at 60 strokes per min. for 
Inconel and unhardened K Monel, and 
at 130 strokes per min. for R Monel. 
HSS blades give satisfactory service. The 
heavy-duty type power-hacksaw blade 
with 6 to 10 (raker set) teeth per in. 
should be used for cutting bar stock. The 
same type saws with raker-set or wave- 
set teeth, and 14 to 18 teeth per in., are 
recommended for cutting off tubing hav- 
ing Y%g¢ in. or heavier wall thickness. The 
work should be kept well flooded with a 


> 18750} ~ 


UM @ COLUMBIUM @ LEAD @TIN @ BC 


10° to 15° Hook Angle. 


6° to 8° Hook Angle for Hardened Material 


and As-Cast “S" Monel 


5° Hook for Backing off 





CROSS SECTION OF HSS TAP 


SHOWING DESIRABLE 5° RAKE 
BACK FROM CUTTING EDGE 


TAP 


good water-soluble or sulfurized cutting 
oil. 

Tubing in all sizes and solid sections 
to about 2 in. dia are readily severed with 
abrasive cut-off wheels. For dry cutting 
nickel and the high-nickel materials in 
solid form to about 1 in. dia and all size 
tubing, aluminum-oxide, resinoid-bonded 
wheels are satisfactory. For wet cutting, 
aluminum-oxide, rubber-bonded wheels 
are recommended. Wet cutting is pre- 
ferred for solid sections above 1 in. dia. 

Bandsawing is applicable to the high- 
nickel materials in all sizes of tubing, 
sheet, strip and bars. Alloy steel saws 
with flexible back and in the saw manu- 
facturer’s “A” temper are recommended. 
Raker-set teeth are suggested for sawing 
all forms of material other than light- 
gage sheet and thin-wall tubing, for which 
wave-set teeth are best suited. 

The tabulated speeds suggested for 
bandsawing should be used as a guide. 
They are predicated on material in the 
cold-drawn, as-drawn temper. Conse- 
quently, speeds for materials of other 
tempers should be adjusted up or down 
to suit the temper. Medium feeding pres- 
sures should be used. The saw should be 
operated so that it constantly bites into 
the work, and well lubricated with a 
coolant or sulfurized mineral oil. 

For cutting off large forgings, cast bil- 
lets, and other heavy sections, the most 
satisfactory method is by cold sawing. 
The teeth are ground and set into the 
saw blade and give a {5° rake angle. 
Blunt-nosed and round-nosed teeth alter- 
nate, with the round-nosed teeth project- 
ing about 4g in. beyond the cutting edge 
of the blunt-nosed teeth. This saw can 
operate at a cutting speed of 50 fpm with 
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MILLED TYPE INSERT THREAD CHASER 








Cutting Edge “A” hooked 
back.to same degree as 
helix angle of thread 


to be cut savin 


Lead Angle 


Lead Angle 
1 90°For N.C. (U.S.S.). Whitworth 
and S. |. Std. threads for 
threads 20 pitch and coarser 








te 


( 2 92°For N.F. (SAE) & BSF. & 





20° Short Throat Angle 
Preferred 


4 7 ee Rake Angle 


Threads of 22 pitch and finer 


3 92°For cutting special threads 
or standard thread forms on 
non standard diameters 











Ia») f 


3 





X 


At least the first full thread must be 
included in the Rake Angle, on threads 
22 pitch and finer the first & second 


full thread should be included 


Tangent Type Thread Chaser for use without Lead Screw or i N 
positive Feed. I | | 
For cutting threads using a Lead Screw hook back Lead Angle 


ie 


to the same degree as the helix angle of the thread 


FIG. 40 


a \%-in. ipm when sawing Monel and 
nickel and using water-soluble cutting 
oil. When cutting Inconel and unhard- 
ened K Monel, the feed remains the same 
but the speed is reduced to 25 fpm and 
sulfurized oil is used as the cutting fluid. 

Friction Sawing . . Material up to 1 in. 
thick can be friction sawed. Hydraulic 
or power feeds should be used for thick- 
nesses Over % in. Saw blades of “A” 
temper and having raker set teeth should 
be used. The saw teeth may be 10, 14 or 
18 pitch, using the 10-pitch saw for 
%-in. and thicker materials and the 18- 
pitch saw for the thinnest materials. The 
high-nickel materials are friction sawed 
at speeds of 3000 to 15,000 fpm. 

Drilling . . Standard twist drills are 
satisfactory for general-purpose drilling 
of Monel, R Monel, KR Monel and nick- 
el. When drilling Inconel or K Monel, 
grind the drill to an included point angle 
of 135°. Drills with a heavy web are 
recommended. Thin the web of the drill 
at the chisel point. 

Reaming . . Narrow margins on the 
order of 0.005-0.015 in. and well polished 
flutes are recommended. The chamfer 
angle should extend only to the root 
diameter of the flutes and have sufficient 
relief from the face to the heel of the 


Chip Clearance 
Angle 








oo 
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Face Angle 


bm 


HOBBED TYPE INSERT THREAD CHASER 
FIG. 39 


FIG. 38 to 41 . . Thread chasing is aided 
by turning the stock about 1% smaller 
than for steel 


Rake Angle 
15° 


a 


— 


CIRCULAR TYPE THREAD CHASER 


FIG. 41 


tooth to afford a free cutting action. A 
secondary chamfer angle ranging from 
2 to 10° is at times ground immediately 
back of the end chamfer angle, to afford 
a scraping cut that will size and smooth 
the reamed hole. 

Tapping . . In tapping allow for tough- 
ness of the material by using a tap-drill 
slightly larger than usually recommended 
for a specified thread. This practice eases 
the tapping operation without lowering 
the strength of the thread. These highly 
ductile nickel materials flow toward the 
root of the tap to produce threads of 
the depth specified. 

Commercial HSS taps with ground 
threads and polished flutes and having 
their surfaces treated to afford high wear 
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THREADING DIES 


resistance are recommended. The three- 
fluted tap is generally recommended for 
tapping nickel and the high nickel ma- 
terials. Nevertheless, when hand tapping 
and especially when machine tapping 
holes % in. and smaller, the two-fluted 
taps are preferred in many instances, 
providing the setup is rigid and a Class 3 
thread is not mandatery. 

See tap illustration and refer to the 
notes below for essential features of a 
tap grind: 

4 or 5 chamfered teeth on plug taps. 

Major diameter coneccentric relieved 
for at least % the width of the land. 

Tapered taps such as pipe taps have 
the lands relieved from face to heel. 

Spiral-flute taps are desirable because 
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age 











they afford smoother cutting than straight- 
flute taps. 

The use of interrupted-thread taps pre- 
ceding finishing taps produces excellent 
results. 

It is advisable, when ordering taps, to 
specify that they will be used for tapping, 
let us say, Monel, because some manu- 
facturers have developed not only special 
taps embodying some of the essential 
features mentioned, but also special heat 
treatment. 

Monel, unhardened KR Monel and 
nickel may be tapped at speeds of 15 to 
25 fpm. Unheat-treated K Monel and 
Inconel must be tapped at speeds of 10 
to 15 fpm. (R Monel may be tapped on 
automatic machines at speeds of 25 to 
35 fpm.) 

Ample lubricant is essential in hand 
and machine tapping. Sulfurized fatty 
mineral or sperm oils are the best. Thin- 
ning the sulfurized oil with kerosene 
produces a good tapping lubricant. If 
kerosene is not available then use paraffin 
oil. 

Thread Chasing . . Self-opening dies 
should be used to obtain good clean 
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FIG. 43 .. 
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SKETCH A 





3° to 5° 
~+f'|--8° to 10° 
5 we 
VUigk ¥;, 
\ ae 
3° to 5° 
|. 8° to 10° 





FIG. 42 . . Face milling cutters with HSS inserted teeth should have positive 
rake and helix angles. A bevel will protect the chamfer or radius on the teeth, 


on jobs that permit its use 


threads economically. Recommended 
grinds for thread chasers are shown. The 
land must have sufficient clearance -to 
allow the fine particles of metal to free 
themselves. If this clearance is not pro- 
vided, banking will occur and ultimately 
the thread will be ruined. It is absolutely 
necessary that dies be kept sharp and 
well lubricated with sulfurized mineral 
oil. 

Speeds of 20 to 25 fpm are suggested 
for chasing Monel, unhardened KR 
Monel, and nickel threads, and 10 to 15 
fpm for Inconel and unhardened K 
Monel. For free-machining R Monel, 
speeds of 25 to 35 fpm may be employed. 

A chaser throat angle of 20° is recom- 
mended for producing V-type threads on 
the high-nickel materials. The throat 
angle for single Acme and square threads 
should be 10 to 12°; for double Acme 
threads or square threads use a throat 
angle of 8 to 10°, for triple threads, 6 
to 7°. 

The thread-chasing operation may be 
facilitated by turning the rod to a slightly 
smaller diameter, say 1%, than is stand- 
ard practice with mild steel. This precau- 


6° to 8° 
om 


tion will prevent the metal from binding 
in the dies. High ductility of the high- 
nickel materials will permit the material 
to flow into the grooves of the dies and 
will avoid production of scant threads, 
unless too great a clearance is taken. 

Milling . . The general remarks given on 
tool grinds, feeds and speeds relate spe- 
cifically to HSS cutters. 

To facilitate chip control, cutters should 
be designed with ample space between 
teeth, decreasing if necessary the number 
of teeth in the cutter. Good chip control 
is afforded with a positive 10 to 15° 
rake angle. Plain or slab milling cutters 
should be of the heavy-duty, spiral-fluted 
type. 

Face-milling cutters should be designed 
so that inserted teeth have positive rake 
of 7° and positive helix angle of 15°. 
Axial and radial rake to 15° are suitable 
for milling these materials. On all jobs 
that will permit it, a bevel angle should 
be used to protect the chamfer or radius 
as the tool enters the cut. 

Speeds and feeds for milling depend 

great deal on the strength and rigidity 
of the milling machine. In milling Monel, 


A- True Rake 6° to 8° 
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ROUGHING 
TOOL 


6° TOOL 


Much experience with machining the cast nickel alloys has been gained with HSS and 


cast tool materials, but carbides have been found to do a good job too. Side and back rakes are 
varied to suit the metal that is being cut 


1956 Production Planbook 





BRONZE @ COPPER @NIC 














unhardened KR Monel and nickel, with 
HSS cutters, average cutting speeds are 
50 to 65 fpm, using feeds of 0.005 to 
0.010 ipt, depending on the depth of cut. 
With Inconel and nonheat-treated K 
Monel, speed must be reduced to 40 fpm 
with a feed of 0.003 to 0.006 ipt. Depth 
of cut should be about % in. 

Grinding . . Methods of grinding the 
high-nickel materials do not differ greatly 
from the practice followed with steel. 
Grinding wheels should be sufficiently 
soft to yield a moderate rate of wear. 
Hard wheels are likely to load and dull 
rapidly. 

Grinding pressures should be great 
enough to yield slight wheel break-down 
action, viz., roughing cuts of 0.0005 in. 
and finishing cuts of 0.00025 in. 

Nickel and the high-nickel materials 
should be ground wet for best results. 
A solution of 25 gal. of water and 1 Ib of 
sal soda or a lean solution of 50 parts 
of water to 1 part of soluble oil are 
suitable grinding lubricants for operations 
other than crush and thread grinding. 
A good grinding oil is the best lubricant 
for crush and thread grinding. Sodium 
chromate may, if desired, be added to 
the water, sal-soda solution to inhibit 
rust formation on machine or in circula- 
tion system. 

For cylindrical grinding, silicon-carbide 
wheels are best, likewise for internal 
grinding, whereas for surface grinding the 
aluminum-oxide wheel yields better re- 
sults. 

Machining Cast Nickel Alloys . . Cast- 
ings are normally supplied in the as-cast 
condition. S Monel, because of its high 
hardness and corresponding high mechan- 
ical properties, is occasionally supplied in 
small castings in the annealed condition 
to facilitate machining. These castings 
must be given a thermal treatment after 
machining to restore their “as cast” 
mechanical properties. 

Tool Design . . The general remarks 
regarding tool design for wrought ma- 
terials apply also to tools for machining 
the cast materials. 

Tool grinds for single-point tools 
are shown. Deviations may be made in 
the back and side rake for machining 
individual castings. For instance, to ob- 
tain freer cutting action when machining 
nickel, Monel and Inconel castings a 
suitable side rake would be 10 to 12° 
with a back rake of 8 to 10°, For 
machining H Monel and S Monel a 
side rake of 6 to 8° with a back rake 
of 4 to 6° would be in order. When 
possible use a side-cutting-edge angle of 
at least 15 to 20° to prolong tool life. 

Procedures and tool grinds for drill- 
ing, reaming, tapping, threading, broach- 
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table 53 ... CUTTING FLUIDS FOR NICKEL ALLOYS 








Operation Cutting Lubricant* 
Pa yee ee re eee re Sulfurized—Chemical Active Soluble—Water Soluble Oils. 
Pine Tein. 6 BE. i Sulfurized—Water Soluble Oils. 
an ON Fis 0 kkk ste news Water Soluble—Dry—Sulfurized Oil. 
OR re sare Water Soluble—Dry—Sulfurized Oil. 
Shaping... . se secseeeseessee, Water Soluble—Dry—Sulfurized Oil. 
Milling......... Rie RF eo apps. Sulfurized—Chemical Active Soluble—Water Soluble Oils. 
Drilling under *4”..................6, Turpentine—Kerosene—Carbon Tetrachloride. 


Pe ee ee Sulfurized Oil Cut with Kerosene. 











ee Se, ES Fe aL eat ane Sulfurized—Water Soluble—Ch 1 Active Soluble Oils. 
ME <:s.0 «3. 0 ¢s WB kn kee « Sulfurized Oil 

MEL G5. 3 5 o's sf in Se cee Va eee oe Sulfurized Oil. 

DRM tec clues bsg Sy coe a eles oo Sulfurized—Water Solubl-—Chemical Active Soluble Oils. 
sia 5. 5 nds seis eet ees on Sulfurized Oil or Sulfurized Oil Cut with Kerosene. 
NR a oe ce ay) Sees he ie Sulfurized Oil or Sulfurized Oil Cut with Kerosene. 

Cold Sawing—Circular Saw, Low Speed. Sulfurized—Water Soluble—Chemical Active Soluble Oils. 
Cold Sawing—Hack Saw, etc........... Sulfurized—Water Soluble—Chemical Active Soluble Oils. 
Cee, a. i. oe ee Chemical Active Soluble—Water Soluble—Water with Rust 


Inhibiter. 


Abrasive Cutting Off............. 


.... Chemical Active Soluble—Water Soluble—Water with Rust 


Inhibiter. 





*For the operations where there are two or more cutting lubricants suggested, the one mentioned first is 


considered preferable. 


table 54... MAXIMUM HARDNESS AND THICKNESS OF SPINNING QUALITY SHEETS 





Maximum Hardness 








Material Rockwell B Maximum* Thickness, in. 
ES, Gs es Cds cv UA a ed OR ACRE EOE + te tied 55 0.078 
Me wae, eek Sr oe wh eee ks apes ok MEO RacG ae owe 64 0.062 
WI ea Sowa hia bks 6 0h oe oreo TNS baa eae 66 0.950 
REEDS SIAL Sy Te 5 Pe ABE NC ea a 80 0.037 





*Mazimum blank thickness thal the average spinner can handle by hand operation and with compound- 


leverage tools 


+L nickel is a carbon-free softer grade. 


table 55 . . . AVERAGE MECHANCAL PROPERTIES OF SOME SPINNING MATERIALS 
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Tensile Yield Elongation Brinell 

Strength Strength in 2 in. Hardness 

Material psi psi % (3000 Kg.) 
ss tio ate os ue: s's aden ei ake 75,000 30,000 40 125 
a Din > whaibe «o> 6s geen ks ob be mne eos 70,000 20 ,000 40 100 
Fis. I si Sic SN.» > oc Aaa bone SARE AOS 60 ,000 15,000 50 90 
Gucmac. << ithe. ba RR EES xe iPS 80,000 35,000 45 150 
Nickel Silver (18% Ni).............00655. 58,000 20 ,000 40 90 
ikke PANS <d.6 hs Sa cae e ae ans 4 32,000 10,000 40 30 
Aluminum (2S)... .. $i. BERS E eo gta RS 13,000 5,000 35 23 
Dest GEAR SOGOR.. 6 Ska eA es 60 ,000 40,000 35 130 
Stainless Steel (18% Cr, 8% Ni)......... 85 ,000 35,000 55 160 





ing, and planing the cast materials 
parallel the recommendations cited for 
the wrought materials with the exceptions 
noted: 

Drill grinds are: 

For nickel, Monel and H Monel—point 
angle of 118°; lip angle, 12 to 15°. 

For S Monel and Inconel—point angle, 
125 to 135°, lip angle, 12 to 15°, grind 
narrow flat on cutting edge at 30° to 








drill axis, thin web to 40 to 50% of 
original thickness. 

Taps for tapping all types of castings 
are ground to a hook angle of 6 to 8° 
with 6° preferred for as-cast S Monel. 

General Instructions . . Avoid plunge 
cuts. Make certain that the tool nose 
is well below the abrasive cast surface 
of the casting. 

Spot drill or center drill to save abuse 
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of cutting edges of a drill when drilling 
through the tough skin. It is usually more 
satisfactory to drill holes into solid ma- 


~ terial than to drill into a cored hole. 


Chip breakers are seldom necessary. 
When they are desirable use a step-type 
breaker having a width of 3 to 4 times 
the feed of the tool and a depth of 
0.015 to 0.020 in. 

Milling . . Face milling is preferred to 
slab milling. For slab milling helical- 
tooth cutters are preferred to straight- 
tooth cutters. Slab milling cutters are 
ground to 10 to 15° rake angle with no 
more relief back of the cutting edge 
than enough to prohibit drag. ; 

A suitable grind for 
cutters is: 

Axial rake, 8 to 12° positive. 

Radial rake, 10 to 15° positive. 

Peripheral cutting edge angle, 30 to 45°. 

Face angle, 1% to 3°. 

Relief all around, 3 to 5°, on land 

about 1/32 in. wide. 

Secondary relief all around 7 to 10°. 

Nose—slight chamfer or to 1/16 in. 

radius. 

An alternate tool grind that can be 
used for face milling with cast non-ferrous 
and cemented-carbide tools is: 

Axial rake, 4° positive. 

Radial rake, 8° negative. 

Peripheral cutting edge angle, 30 to 45°. 

Face angle, 1% to 3°. 

Primary relief all around, 3 to 5°, on 

land about 1/32 in. wide. 

Secondary relief all around, 7 to 10°. 

Nose, sharp or slightly broken. 


face-milling 


Use of Cutting Compounds 


By correct use of a good cutting oil 
on nickel alloys, machining speed may 
be increased 25% over a satisfactory 
speed for dry cutting. Suitable compounds 
for various classes of work are given in 
an accompanying table. 

Chemically active soluble oils, one 
part to 15 water, may be used for 
machining the high nickel materials. 
These coolants dissipate heat rapidly; 
however, a smoother surface finish can 
be obtained with sulfurized oils. 

Sulfurized oil should always be used 
as a coolant with HSS tools for auto- 
matic screw machine work on the free- 
machining alloys R Monel and KR 
Monel. 

Sulfur will embrittle nickel and the 
other high-nickel materials at elevated 
temperatures. All traces of sulfur-bearing 
lubricants should be removed after ma- 
chining. Discoloration can be removed 
by soaking the work from 20 to 30 min. 
in acold 10% solution of sodium cyanide. 
or using a proprietary brightener. 
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Spinning Nickel, Monel and Inconel 


Nickel, Monel and Inconel sheet and 
strip, in the annealed condition, are 
practically as ductile as copper, brass, 
aluminum and nickel silver. The range 
of shapes which can be spun depends 
on adequate power and suitable anneal- 
ing equipment. It is frequently economical 
to deep draw to approximately the 
finished dimensions, in available standard 
dies, then to anneal and finish to the 
desired contour by light spinning. Nickel, 
Monel and Inconel will not stretch as 
much as the softer metals in spinning. 
Consequently, slightly larger blanks are 
necessary than for the same parts spun 
from softer materials. 

Another mechanical factor is the rate 
of work hardening. The more a material 
is deformed in spinning the harder and 
stronger it becomes and the more diffi- 
cult it is to continue the spinning opera- 
tion without annealing. 

Procedure . . As a4 general rule in 
laying out a spinning sequence for Monel, 
an increase in height of 1 to 1% in. 
on the article being spun constitutes an 
operation, if spinning is being done in the 
usual way with a bar tool. About twice 
that depth per operation may be obtained 


with a compound lever or roller tool. 
At this point, the shell should be trimmed 
and annealed preparatory to the next 
operation. With nickel and L nickel, in 
the early stages of the spinning, it is 
usually possible to spin twice and some- 
times three times the depth of a Monel 
operation before annealing is re’ 

Lubricants . . Yellow laundry soap is 
used most frequently, but beeswax, tallow, 
or a mixture of the two, are also satis- 
factory. The lubricant should be removed 
before annealing. Lubricants containing 
sulfur or lead should never be used if 
the pieces are to be annealed, because of 
embrittlement. 

Tool friction has been reduced suc- 
cessfully in the spinning of some very 
severe shapes by flash copper plating. 

Tools . . Except for small, very light 
shapes, the required pressure cannot be 
exerted with the ordinary bar, or hand 
tool, pivoted on a fixed pin. Most shapes 
require the use of a compound-lever tool 
or roller tools operated by a screw. 
Roller tools should be used for the spin- 
ning of press-drawn shapes to perfect the 
contour. 

Make the tools broader and flatter 


FIG. 44. . Nickel alloys work harden rapidly with cold reduction, but a minimum of 20% 
reduction is essential in order to restore ductility by annealing 
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than those normally used for softer ma- table 56... 
terials to distribute plastic flow and re- 
duce overstraining. 

The most suitable material for bar tools 
is a highly polished, hard-alloyed bronze. 


Hardened tool steels are preferred for 


COMPARATIVE SHEAR LOAD REQUIRED TO SHEAR MONEL, NICKEL 
AND INCONEL SHEET AND STRIP* 





Shear Load in 
Per Cent of 
Same Gage 
Mild Steel 


Sheet Tensile 


Material Strength psi 


roller and beading tools. 

Rotary cutting shears are preferred for 
edge trimming. If rotary shears are not 
available, Stellite-tipped, hand trimming 
bars may be used, but the trimming speed 
must be reduced. Hand trimming bars 
should be ground so that there is a back 
slope of about 15 to 20° from the cutting 
edge, and the cutting edge must be kept 
sharp at all times. 

Chucks . . Hard, nickel-chromium, 
cast-iron or steel chucks give longer life 
and better results than wooden chucks. 
Hard maple or birch chucks may be used 
for the intermediate operations in limited 
production. A metal chuck should be 
used for the final shape to permit the 
removal of tool marks, to produce a 
denser texture in the finished surface and 
to reduce the time required for polishing. 

Spinning nickel, Monel or Inconel over 
the same chucks as are used for copper 
will not necessarily result in spun shapes 
of exactly the same dimensions. In most 
cases shapes of the high- nickel materials 
will have slightly larger peripheries. 

Speed . . Most operators prefer to spin 
a high-nickel material at speeds apprex- 
imately three-quarters to one-half those 
used ordinarily for spinning the same 
shape from the softer metals. Lathe 
speeds of 250 to 1000 rpm generally will 
be satisfactory. Trimming speeds neces- 
sarily must be very slow; the minimum 
speed of the usual lathe is not too slow 
for nickel, Monel and Inconel shapes. 


Drawing, Shearing 
and Perforating 


Drawing . . Monel, nickel and Inconel 
deep-drawing-quality sheets and strip may 
be drawn into any shape feasible with 
deep-drawing steel and often over dies 
laid out to handle steel or copper-base 
alloys. In most cases, the finished shapes 
have been straight-sided, round shells, 
and no changes in the tools have been 
required. On some intricate jobs with 
accurate finished dimensions, minor die 
alterations consisted of increasing the 
clearance or enlarging the radius of the 
die ring or punch. 

Factors essential for satisfactory large 
production runs and difficult draws are: 

1. Lubricants must possess good wet- 
ting-out properties, high film strength 
and lubricity. 

2. Die materials should have high 
anti-friction properties. 





Half Hard 
Full Hard 
Nickel... .. tos ede ue 
Half Hard 
Full Hard 
Inconel Soft 
Half Hard 
Full Hard 


116 81,150 
128 87,500 
130 136,450 
113 68,500 
119 75,200 
127 113,000 
119 91,700 
127 115,000 
131 145,000 





* Results of tests on three gages, 0.062 to 0.125 in. All other data are resulis of only one test. 
tShearing tests conducted by the Cincinnati Shaper Co., with shear blade having 4% in. per foot shear. 


3. Dies must be constructed to permit 
free flow of material without formation 
of wrinkles. 

4. Uniform and constant blank hold- 
down pressure is needed. 

5. Slow and smooth-action press with 
ample power is best. 

Material . . Two types of sheets; 
namely, cold-rolled annealed and cold- 
rolled annealed, deep-drawing quality 
are supplied for deep-drawing operations. 
The cold-rolled annealed sheets are sup- 
plied in two finishes—as rolled finish, and 
with a 180-grit ground satin finish, for 
moderate drawing operations. It is not 
as ductile nor is its grain size controlled 
as in the case of deep-drawing quality 
sheets, which carry a highly finished 
rolled surface. 

In addition, there is available a “35” 
Monel sheet, which is specially rolled 
and finished for counter and cabinet-top 
construction. This is a tempered sheet of 
approximately one-quarter to one-half 
hard temper with a No. 180-grit satin 
finish on one side. The “35” Monel sheet 
is suitable for press brake forming, lock 
seaming and for perforating, but not for 
deep drawing. 

Cold-rolled strip is available in tempers 
from dead soft to full hard. Finish of 
all strip 0.125 in. and thinner is bright. 
Strip over 0.125 in. in annealed temper 
has a gray matte finish. Skin-hard temper 
is moderately bright and harder tempers 
are bright. The strip recommended for 
deep drawing is classified as “Scft Temper 
Deep-Drawing Quality”, and has con- 
trolled grain size. 

Nickel, Monel and Inconel cold-rolled 
sheet are produced in various widths 
and lengths in USS gages 26 to 3. The 
“35” Monel sheet is produced in thick- 
nesses of 25 to 13 gage, inclusive. 

Mechanical Characteristics . . More 
important than the initial physical prop- 
erties of the annealed materials are their 
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rates of work hardening. In an accom- 
panying illustration are plotted Vickers 
hardness numbers against percentage of 
reduction in thickness by cold rolling, for 
several materials. 

Stress cracking during the deep draw- 
ing is not likely to happen if an occa- 
sional, slight, wall-reducing operation 
accompanies the diameter reductions. If 
heavy draws are taken between anneals, 
it is important to keep the shells free 
from deep vertical die scratches. 

Die Materials . . Gray cast iron and 
cast semi-steel dies give good results for 
runs of a few hundred pieces. Satisfactory 
die materials for steady production are: 
hard alloy bronze; heat-treated, nickel- 
chromium cast iron; hardened steel 
chromium plated, and tungsten carbide. 
New dies or punches, when required, 
should be made from these materials 
rather than from plain carbon steel, 
because nickel and high-nickel alloys 
have a strong tendency to gall against 
carbon steel. 

It requires more power to form the 
high-nickel materials than for aluminum, 
brass or nickel-silver, so die components 
should be designed for greater strength. 

Lubricants . . Beef tallow and castor oil 
are satisfactory lubricants; so are water- 
soluble or oil-soluble lubricants com- 
pounded in correct balance. In general, 
pigmented lubricants are preferred. Lub- 
ricants containing lead or sulfur should 
never be used if the pieces are to be 
annealed. For that matter, any lubri- 
cant should be removed thoroughly be- 
fore annealing. Copper flashing the sur- 
face of material gives added lubrication 
for difficult drawing operations. 

To avoid wrinkling, more hold-down 
pressure is required for high-nickel ma- 
terials than for steel and softer metals. 

Circular Shells . . On double-acting 
presses, a well balanced series of reduc- 
tions for light gage (1/16 in. thick and 
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under) cylindrical shells, with no ironing, 
would be 35 to 40% on the first, or 
cupping, operation, and 15 to 25% on 
redraws. If walls are held to gage, the 
first and second operation. may be the 
same as suggested above, but on further 
redrawing, the amount of reduction 
should be diminished about 5% on each 
successive redraw. 

For single-action operation and suf- 
ficiently thick material the reduction on 
the first (cupping) operation may be 35 
to 40%. Redraws should not exceed 20% 
reduction. If the walls are to be ironed, 
decrease the reductions to avoid break- 
ing the shells. With very slight reductions 
in diameter, 5% or less, reductions as 
high as 30% in wall thickness may be 
obtained in one draw. With medium re- 
ductions of around 12% in diameter, the 
wall thickness may be reduced in the 
neighborhood of 15%. If there is a con- 
siderable amount of wall reduction to be 
made, draw the shape to approximately 
the required inside diameter with little 
or no wall thinning, and to do the iron- 
ing operation last. 

Clearances and Draw Ring Radii. . 
Because Monel, nickel and Inconel pos- 
sess higher physical properties than deep- 
drawing steel, they give greater re- 
sistance to wall thinning. Consequently, 
greater die clearance is required than 
for steel under similar conditions. How- 
ever, dies designed for the ordinary run 
of cylindrical steel shapes usually are 
given much more than the minimum 
clearance. Therefore, such tools are also 
suitable for Monel, nickel and Inconel. 

For ordinary deep drawing of cylin- 
drical shells, an over-all clearance of 
about 40 to 50% of the thickness of 
the metal is ample, and will not re- 
sult in the formation of wrinkles. With 
heavy gage (over 1/16 in. thick) sheets, 
it is general practice to have the die 
ring ID larger than the punch by 3 
times the blank thickness. 

Draw Ring and Punch Radii . . Because 
of the tendency to work harden, relatively 
large draw ring and punch radii are ad- 
vocated, especially for early operations 
in a series of draws. For redraws it is 
preferable to draw over a bevelled edge, 
except for the final one. 

A general rule for light-gage material 
is to make the draw ring radius from 5 
to 12 times the thickness of the metal. 

Square and Rectangular Shells . . The 
depth of draw should be limited to from 
2 to 5 times the corner radius for Monel 
and nickel, and to not greater than 4 
times for Inconel. The depth permissible 
depends also on the dimensions of the 
shape, and on whether the shape has 
straight or tapered sides. The depth of 
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uraw for thin stock, say thicknesses 
under 0.025 in., should not be over about 
3 times the corner radius for Monel and 
nickel, and less for Inconel. 

The corner draw-edge radius of the 
die should be as large as possible, say 
from 4 to 10 times the thickness of the 
material. It is essential that the blank 
is not released too soon, to avoid wrinkles 
around the top corner of the shape. 

Frequently, it is necessary to draw 
shapes on dies designed to make a deeper 
single draw than is practical for Monel, 
nickel and Inconel. With such dies, the 
general practice is to draw about two- 
thirds of the full depth, to anneal after 
this draw, and then to complete the draw 
to full depth on the same dies. 


Shearing . . The shearing of high 
nickel alloys requires slightly more 
power than for soft steel, but need be 
considered unless the job is close to 
capacity of the equipment. It is important 
that shear blades be set up tightly and 
kept sharp. 


Perforating . . Soft to one-quarter 
hard temper is preferable in material to 
be perforated. Minimum hole diameter 
that can be punched, on an economical 
production basis, must be larger than 
the thickness of the sheet up to thicknesses 
of approximately 5/32 to 3/16 in. For 
heavier sheet, the minimum diameter of 
hole may be equal to the thickness. 

Practical rules for selection of the 
minimum size hole that can be punched 
in a given thickness of soft to quarter 
hard temper sheet are given in an 
accompanying table. 

The clearance for punching light-gage 
Monel, nickel and Inconel should be the 
same as for steel. For example, for punch- 
ing stock to % in. thick, the total clear- 
ance would be 3 to 5% of the stock 
thickness. For % in. and heavier material, 
it is often desirable to use slightly less 
clearance than is recommended for steel 


in order to produce a clean hole, free 
from burrs. Total clearance for these 
heavier gages runs 5 to 10% of the stock 
thickness. 

A very close clearance should be main- 
tained between the punch and the stripper 
plate. 

From 15 to 20% more pressure is re- 
quired to perforate high-nickel alloys 
than for soft mild steel of equal gage. 
So, wherever possible, the punches should 
be designed stronger than for perforat- 
ing steel. Sleeve supported, short punches 
are desirable, especially for small diam- 
eter punches. Positive holddown strip- 
per plates are beneficial because they 
prevent the stock from shifting. Keep 
impact pressure on punches to the mini- 
mum. Apply shear to the punch or die, 
also step the punches slightly on multiple 
perforating dies. 

Punches and dies should be kept sharp 
to avoid microscopic tears around the 
edges of holes. 

Sulfurized fatty mineral oil is suitable 
for all punching operations. Such oil 
containing sperm oil is likewise suitable. 
Oil of medium to light flowing character- 
istics is recommended for punching light- 
gage material. Oil of medium to heavy 
flowing characteristics is recommended 
for punching material % in. thick and 
heavier. Sulfurized soluble oils and 
straight sperm oil have proved suitable 
on punching light-gage material. 

Punching of Monel results in appreci- 
able hardening of the edge of the holes; 
if the perforated sheet is to be severely 
cold worked subsequently, annealing is 
recommended. 

Operating Speeds . . Velocity of the 
punch for blanking and perforating nickel 
and high-nickel materials should be 30 
to 45 fpm. Double-action drawing is 
done at 30-35 fpm and single-action draw- 
ing up to 45 fpm. Where ironing or burn- 
ishing is to be done, speeds on the order 
of 25 to 35 fpm are suitable. 


Forging Nickel Alloys 


Successful forging of these materials 
depends largely upon proper heating, 
which involves not only the temperature 
and the time of heating but also control 
of the furnace atmosphere. 

Fuel. Gas is the most appropriate fuel 
but must not contain more than 30 grains 
of total sulfur per 100 cu ft and prefer- 
ably not more than 15 grains. Natural 
gas, practically free from sulfur, and 
with high Btu value, is the best fuel. 

While heating the high-nickel materials, 


Nickel 


Duranickel Inconel 
the furnace should be maintained at a 
temperature about 50 F higher than that 
at which the work is to be removed, 
and in no case should it be pulled at less 
than 2000 F. The practice, employed in 
some shops, of operating furnaces at 
excessively high temperatures to reduce 
heating time and speed up production, is 
damaging to nickel and high-nickel alloys. 
Time of Heating. It is bad practice to 
expose these materials to combustion 
gases for long periods after the pieces 
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table 57 . . ANNEALING TEMPERATURES FOR COLD-WORKED MATERIALS* 





Soft Annealing Fine to Medium Grain Size 


Stress-Equalizing Thermal Treatment 





Open Annealing Method 





Material Temp., F 


Time, min, 





Nickel 
Low Carbon Nickel... 1500 


3-6 
1-4 





Monel 
“R” Monel 1600 
< af ane 1800 


5-10 
1-4 





1800 
1950 


7-15 800-900 
2-5 





Nickel-clad Steel. . . . 1500-1600 


Bring to temperature and 
withdraw from furnace 


1150-1200** 





Monel-clad Steel 1600-1700 


Bring to temperature and 
withdraw from furnace 


1150-1200** 





Inconel-clad Steel 1750-1850 








Bring to temperature and 
withdraw from furnace 


1150-1200** 

















*Where quenching is indicated, quench in 2% (by volume) solution of aleohol in water. 


**PFor wei structures. 


have reached a uniform forging tempera- 
ture. If delay in forging occurs, the heated 
pieces should be withdrawn from the 
furnace and reheated later. 

Furnace Atmospheres . . The furnace 
atmosphere should be sulfur-free and 
slightly reducing with 2% or more of 
carbon monoxide. There is no upper 
limit to the permissible carbon monoxide 
or free carbon, because the high-nickel 
materials, unlike steels, are not subject 
to carburization. 

Forging and Bending . . High-nickel 
materials are considerably stronger and 
stiffer than steel at forging temperatures. 
For this reason a machine worked at full 
load to produce a given steel forging 
may be incapable of producing the same 
forging in nickel or the high-nickel alloys. 
It may be necessary, for some forgings, 
to use heavier hammers and larger ma- 
chines than would be used normally in 
forging steel. 

Material that is air cooled or water 
quenched will have a tenacious film of 
dark oxide. Material quenched immedi- 
ately after hot working in a water solu- 
tion containing approximately 2% by 
volume of denatured alcohol will have a 
film of reduced oxide, which is less abra- 
sive to cutting tools and which can be 
removed more easily chemically than 
the oxide remaining on air-cooled or 
water-quenched material. 

The age-hardenable alloys K Monel 
and Duranickel should not be cooled 
slowly to avoid self hardening. Sections 
% in. thick and smaller will air,cool or 


can be cooled with an air blast rapidly 
enough to prevent self hardening, pro- 
viding the hot-worked parts are not 
piled together. Sections above % in. are 
normally water quenched. 

If a forged operation involving K 
Monel or Duranickel is interrupted to 
the extent that heated bars cool below 
1450 F, the bars should be quenched 
rather than be permitted to air cool. 

Nickel, Monel and Inconel cannot be 
hardened by slow cooling. Quenching 
hot-worked nickel and Monel in the 
water-alcohol solution will prevent for- 


Annealing of Nickel, 


Three types of thermal treatment may 
be applied to nickel, low-carbon nickel, 
Duranickel, Monel, K Monel, R Monel, 
Inconel, and nickel-, Monel and Inconel- 
clad steels. 

Stress Equalizing . . This thermal treat- 
ment is one requiring low temperatures, 
525 to 900 F, for work-hardened nickel 
and high-nickel alloys. The treatment 
does not produce softness or any change 
in microstructure, but it does equalize 
stresses to insure against warping or dis- 
tortion after machining. Optimum temp- 
erature depends on the manner in which 
the metal or alloy has been work-hard- 
ened. 

Stress-Relieving (Temper-Annealing) . . 
This thermal. treatment is one requiring 
moderate temperatures, 1000 to 1300 F, 
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mation of tenacious surface oxide but 
not so with Inconel. 

Drop Forging . . Material for drop 
forgings should be turned and spot 
ground at the mill, especially K Monel, 
Duranickel and Inconel. 

The high-nickel materials cannot be 
forge- or hammer-welded. Neither are 
they “free-scaling” during forging. For 
these reasons drop-forging dies and opera- 
tions should be laid out so that forging 
laps will not occur. Any laps which 
may occur will not weld together nor 
scale away. 


Monel and Inconel 


for cold-worked and hot-worked nickel 
and high-nickel alloys. The purpose of 
this treatment is to reduce or relieve 
internal macrostresses which exist as a 
result of cold-working, machining or 
welding. This temper, or partial anneal- 
ing treatment, is usually applied to strip 
and wire. 

Annealing (Soft Annealing) . . Pure 
metals and their alloys, which have been 
hardened by cold-working operations such 
as rolling, drawing, spinning, deep-draw- 
ing, severe bending, and the like, require 
softening by an appropriate thermal treat- 
ment before further cold working can be 
continued. Annealing will affect the 
metal as follows: softening of its cold- 
worked structure by recrystallization and 
grain growth or just the former. In the 
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case of a multi-phase alloy, particularly 
an age-hardenable alloy like K Monel and 
Duranickel, this treatment will effect soft- 
ening by dissolving the secondary pre- 
cipitated phases and keeping them in a 
supersaturated solid solution by rapid 
cooling from the annealing temperature. 

The temperatures required for soft 
annealing and for stress relieving nickel, 
Monel, Inconel and the other materials 
mentioned are sufficiently high to cause 
slight surface oxidation. If a bright, 
unoxidized surface is desired, care must 
be taken to provide a sulfur-free, reducing 
atmosphere. If oxidation is not im- 
portant, the atmosphere need be sulfur- 
free only, although a strongly oxidizing 
atmosphere is not recommended. 

Effect of Cold Work . . The greater 
the amount of cold work to which the 
material has been subjected, the lower is 
the annealing temperature required to 
produce the same degree of softness with- 
out increasing grain size, or the shorter is 
the required time at any one temperature. 
At 1200 F, for example, hard Monel that 
has been cold worked 40%, softens more 
rapidly than half-hard Monel that has 
been cold worked 20%. 

The amount of previous cold work 
also has a critical influence upon the 
ductility of nickel and nickey alloys after 
annealing; this is true regardless of the 
type of the cold work. If only a small 
amount is done, for example, 10% reduc- 
tion, full ductility cannot be restored by 
annealing, even though the hardness is re- 
duced to that of soft material. A mini- 
mum of approximately 20% of cold 
working between anneals is required to 
insure maximum ductility and softness 
following annealing. 

Rate of Cooling . . Neither slow cool- 
ing, whether in or out of the furnace, 
nor quenching, have any specific effect on 
the softness of annealed nickel, Monel 
and Inconel. Therefore, rapid cooling is 
preferable to save time and to minimize 
oxidation. 

K Monel and Duranickel differ from 
nickel, Monel and Inconel in one respect. 
They are not solid-solution alloys; they 
age- or precipitation-harden during slow 
cooling. Therefore, they must be cooled 
rapidly by quenching from their annealing 
temperatures. 

Grain Size . . Coarse-grained material 
is unsuitable for most cold-working op- 
erations. Maximum workability is ob- 
tained with material that has been an- 
nealed to remove completely the effect 
of the previous cold-working operations, 
without allowing appreciable grain growth 
to occur. This condition is referred to as 
“soft temper, fine to medium grain.” The 
actual grain size should not exceed 0.0028 
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in. (0.071 mm.). This gives the best 
combination of ductility, to permit ex- 
tensive deformation; strength to with- 
stand the action of the tools; and surface 
quality to facilitate polishing. Only in 
those cases in which the final surface 
condition is unimportant may grain size 
and its control be neglected. 

Annealing S Monel . . It is sometimes 
economical to soften cast S Monel to 
facilitate the machining of an intricate 
part. Annealing consists of heating in a 
sulfur-free furnace atmosphere at 1600 F 
for approximately 1 hr at temperature, 


Fusion Welding of Nickel 


The joining processes that are used 
widely for steel are applicable, with or 
without some slight modifications, to 
nickel, Monel, Inconel and their related 
alloys, generally in the annealed condi- 
tion. Choice of process is determined by: 

1. Gage of metal to be joined. 

2. Design of the weldment. 

3. Design of individual joint. 

4. Position in which the joint is to be 

made. 

Good properties are inherent in welded 
joints in high-nickel materials. No after 
treatment, either thermal or chemical 
(passivation), is needed nor recom- 
mended to maintain or restore corrosion 
resistance but thermal treatments may be 
applied for stress relief or age-hardening. 

Surface Preparation . . Adequate clean- 
ing is necessary before applying heat. 
Nickel and the high-nickel alloys are sus- 
ceptible to embrittlement by lead, sulfur, 
phosphorus, and some low-melting metals 
and alloys; these, singly or in combina- 
tion, are likely to be present in materials 
used around the shop. All foreign mate- 
rial must be removed from both sides of 
the area that is to be welded or that will 
be heated. 

Joint Design . . Beveling is usually not 
required for material 0.109 in. or less in 
thickness, but thicker material should be 
beveled to form a V, U or J groove. 

Nickel and high-nickel alloy weld 
metal does not “spread” like mild and 
low-alloy steel nor do the electrodes give 
as deep penetration. If excessive heat 
input or puddling is used, a serious loss 
of residual deoxidizers can be expected. 
Therefore, it is important that the joint 
design is such that normal heat input can 
be used. Deep penetration and high heat 
input should be avoided. 

Proper accessibility will be provided by 
V joints beveled to an 80° included 
angle and U joints beveled to a 15° side 
angle and a %¢ to %4¢ in. bottom radius. 


SILVER @ GOLD @ INDIUM @ LITH 


air cooling to 1200 F, followed by 
quenching in either water or an oil dis- 
tillate containing not over 0.5% sulfur 
by weight. In the case of very intricate 
castings, cooling to 1200 F followed by 
a quenching in oil is recommended to 
mitigate thermal shock and danger of 
cracking. 

After machining is completed, the alloy 
may be age hardened by a thermal treat- 
ment consisting of 4 to 6 hr at 110° F. 
This treatment produces hardnesses as 
high, or higher than, that in the as-cast 
condition. 


Alloys 


Single bevels used to form T-joints be- 
tween dissimilar thicknesses of material 
should have an angle of 45°, and the 
bottom radius of J grooves should be 
increased to % in. minimum. 

Erratic penetration will result if mate- 
rial thicker than 0.109 in. is welded from 
one side only without beveling. Non- 
uniform penetration will leave crevices 
and voids in the underside of the joint 
and, in most cases, it is this surface that 
must withstand corrosion. 

Welding from both sides is recom- 
mended. Where this is not possible, the 
joint spacing should be increased and. 
if possible, a copper backup bar em- 
ployed. Amperages slightly higher than 
normal are then used to achieve complete 
fusion. 

A U or double V joint preparation is 
preferred for material heavier than % in. 
in thickness. The added cost of prepara- 
tion is justified, because less welding 
material and manhours are needed, and 
less residual stress will be developed than 
if a single V joint is used. 

Jigs and clamps . . The use of suit- 
able jigs and clamps for welding opera- 
tions will provide definite economies in 
reduced primary welding cost, and the 
need for extensive repair work. They also 
make possible the production of welds 
of consistent high quality. 

Proper jigging and clamping will hold 
the metal firmly in place and facilitate 
the welding operation. The advantages 
are minimized buckling, good alignment 
and ability to provide compressive stress 
in the weld metal where desirable. 

When designing jigs for welding, pro- - 
vide a grooved backup or chill bar 
underneath the joint, whenever possible, 
particularly when welding  thin-gage 
material. The groove serves as a mold 
for the weld metal and thus provides for 
uniform penetration. Considerable skill 
is required to obtain uniform penetra- 
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tion in an open jig, and this is not rec- 
ommended on material thinner than 
Vg in. 

Steel or cast iron may be used for all 
parts of gas-welding fixtures. However, 
when one of the are processes is used, 
the backup bar or any portion of the 
fixture that is likely to be contacted by 
the arc should be made of copper. 


table 58 . . MINIMUM MECHANICAL 
PROPERTIES OF METAL ARC WELDS IN 
NICKEL AND HIGH-NICKEL ALLOYS 








(BUTT JOINTS) 
Minimum 
Yield Per Cent 
Minimum Strength Elongation Hardness 
Tensile (0.2% in2” (Rockwell 
Strength Offset) (min.) B) 
Monel 70 ,000 28 ,000 30 75-85 
Nickel $5,000 15,000 30 75-90 
Inconel 80,000 30 ,000 30 85-93 





table 59 . . ELECTRODE DIAMETERS VS. 
SHEET THICKNESS 





Electrode Sheet Thickness on Which Electrode !s 














Dia. In. Used, In. 
Bicsdses Up to and including 0.062 
Mivees:*< 0.062, 0.078, 0.093 
| SSS eee 0.109, 0.125, 0.140, 0.156 
OR. cides 0.125 and thicker 
_ ese 0.375 and thicker, and for overlaying 
Ra da wnt Used for overlaying 
table 60 . . MECHANICAL PROPERTIES 
OF OXY-ACETYLENE WELDS (BUTT JOINTS) 
Minimum Minimum Minimum 
Tensile Yield Elongation 
Strength Strength In Weld 
Material psi. (0.2% Offset) % 
Nickel... 55,000 15,000 25 
Monel... . 65,000 28,000 25 
Inconel... . 80 ,000 30,000 25 





When backup or chill bars are used, 
a groove of the proper contour should 
be provided to permit penetration of the 
weld metal. Backup bars for oxyacety- 
lene welding should be grooved to Ye 
in. maximum depth and approximately 
%e in. wide. 

Metal Arc Welding The tabulated 
mechanical properties of metal arc welds 
in nickel and high-nickel alloys should 
be used for design purposes where a joint 
efficiency of 100% is required. Warping 
and buckling resulting from the welding 
operation will be essentially the same 
as that obtained in similar steel construc- 
tion. 

In general, the lower limit of thickness 
of sheet for metal arc welding is set at 
0.050 in. 

Polarity . . Dc current should be used 
with reversed polarity, i.e., electrode posi- 
tive, work negative. 








Preheat . . In general, preheat is neither 
required nor recommended. 

Electrode Position . . The weld metal 
does not spread as in welding steel, but 
must be placed where required, which 
makes it necessary to weave the electrode 
slightly. The best electrode position tor 
downhand, welding is at an incline of 
about 20° from the vertical, ahead of 
the puddle. It is essential that a short 
arc be maintained. For overhead weld- 
ing, the only change necessary is a slight 
further shortening of the arc and lower- 
ing of the current by 5 to 15 amp. 

The instructions for overhead welding 
apply to vertical welding also, except that 
the amperage must be lowered 10 to 
20% from the normal flat welding heat. 
For metal 0,062 in. to 0.093 in. thick, 
welding should start at the top and 
progress straight downward. On metal 
thicker than 0.093 in. welding can be 
carried on from the bottom upward or 
from the top downward. The electrode 
should be held approximately at right 
angles to the plate being welded and a 
short arc maintained. 

There should be no pronounced spatter 
during metal arc welding. When spatter 
does occur, it is an indication that: 

(1) the arc is too long; 

(2) excessive amperage is being used or 

(3) the polarity is incorrect. 

Cleaning Welds . . The flux on arc 
welds is removed easily with hand tools, 
or a hand or pewered wire brush. When 
making multiple passes in a grooved joint, 
it is essential that all flux or slag be 
removed before laying down each suc- 
ceeding bead. 

Heat Effect of Welding . . The only 
effect is a very slight enlargement with 
softening in a very narrow band at the 
edge of the weld, referred to as the heat- 
affected zone. Neither ductility nor 
strength of the annealed parent metal is 
altered noticeably. 

Inert-Gas Arc Welding . . If proper 
control is exercised, the welds will be 
sound, ductile and strong. These processes 
are preferred for some types of fabrica- 
tion; particularly, where flux cannot be 
used because of physical or chemical 
reasons. 

Usually, the inert-gas, tungsten-arc 
process will be most economical on sheet 
metal ¥% in. and thinner. The inert-gas 
consumable electrode process is favored 
for welding heavier sections. 

Dec, straight polarity is recommended 
for use with the manual or machine, 
inert-gas, tungsten-arc welding process. 

Ac can be used for machine welding 
where close control of arc length is pos- 
sible. Superimposed high-frequency or 
120-cycle equipment is required. 

Gas Welding . . The oxy-acetylene 
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welding process gives quality welds in all 
positions. Generator acetylene is not 
recommended; clean, bottled acetylene 
should be used. Mechanical properties 
of oxy-acetylene welds are tabulated. 

Flame Characteristics . . A slightly re- 
ducing (carburizing) oxy-acetylene flame 
is recommended with just a little excess 
acetylene. There should be only a slight 
feather, no longer than a \g in., of the 
luminous cone. With Inconel, avoid too 
reducing a flame because this can result 
in carbon pickup in the weld. A soft 
flame is preferable to a harsh or wild 
flame such as occurs if too small a tip is 
used, 

In the case of Monel, if an oxidizing 
flame is used, one of the oxides formed 
(cuprous oxide) dissolves in the molten 
metal, rendering the alloy brittle and less 
resistant to corrosion. If an oxidizing 
flame is used, nickel is definitely oxidized 
and on Inconel, a chromium oxide is 
formed that is not readily soluble in flux. 
A neutral flame would be preferable, but 
it is seldom that a shop set of regulators 
will constantly give a truly neutral flame. 
Therefore, as a matter of safety, a slightly 
reducing flame is recommended, 

Fluxes . . No flux is required for nickel, 
but proprietary fluxes are needed with 
Monel, K Monel and Inconel. 

Welding Wires . . Welding wires have 
the same approximate composition as the 
alloy being welded. This is necessary 
to insure uniform strength and corrosion 
resistance, without galvanic effects. Oxy- 
acetylene welding wire is bright annealed 
and free from oxidé. Strips cut from 
sheet should not be used for filler metal. 

Welding Procedure . . For the best re- 
sults, puddling should be avoided; it burns 
out the important deoxidizing elements. 
Also, during the puddling there is the 
danger of exposing the molten pool to the 
ambient atmosphere. 

The proper size of tip is determined 
by experience. Usually the same size or 
one size larger than that recommended 
by the torch manufacturers for a similar 
gage of steel may be used. 

Joining Dissimilar Metals . . Metals 
and alloys that can be joined to nickel, 
Monel and Inconel by the metallic-arc 
process are: mild steel, austenitic stainless 
steel, cupro-nickel, Hastelloy B. 

Joint design and electrode manipula- 
tion should be directed toward obtaining 
minimum dilution of the weld by the 
steel, stainless steel or other low-nickel 
or nickel-free alloy forming one side of 
the joint. The included angle of V 
joints should be increased to 90°. Crack 
sensitivity of the weld metal will be in 
proportion to the amount of dilution, 
particularly, where the composition of 
plate and electrode differ considerably. 
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Resistance Welding of Nickei Alloys 


Spot Welding . . A sufficient amount 
of flat overlap must be provided to con- 
tain the spot weld. The minimum recom- 
mended overlap for each gage is ASTM 
B168-49T along with weld time, current, 
force, etc. Electrodes recommended for 
spot welding are: 

Normally both electrodes are the same 
composition. Occasionally in welding 
dissimilar thicknesses in the same alloy 
or in welding dissimilar alloys, it is 


table 61 


Material 


because it gives a jarger size nugget and 
correspondingly greater shear strength 
with a given machine setting. 

The angle of cone is unimportant on 
the harder materials and may be in- 
creased to 30° for visibility. With a soft 
material like annealed nickel, however, 
some sticking in the form of mechanical 
keying will be experienced. A low angle 
of 10° will help to eliminate this sticking. 

Full-domed electrodes such as those 


. . ELECTRODE MATERIALS FOR NICKEL ALLOYS 


RWMAT 
Classification 


Rockwell 
Hardness 





GI oan ac cceestcsacapecs 


Grade A Class 1 
Grade A Class 2 


75 Rb 





+Resistance Welder Manufacturer's Association. 


necessary to employ electrodes with dif- 
ferent conductivities. The recommended 
shape of electrode is a restricted dome, 
because it is easier to set up than the flat, 
truncated cone electrode and it allows for 
slight deflection of the arms. A 3-in. 
dome radius is a good average for mate- 
rial up to % in. thick. The flat-faced 
electrode or one with a dome of 5 or 8 
in. radius is sometimes preferred for 
heavier material (0.062 to 0.125 in.), 


employed for welding aluminum should 
not be used for high-nickel alloys. Hard 
alloys resist indentation of a full dome, 
and prevent proper forging, thus tend to 
promote porosity or cracking. The 
amount of indentation, and thus area of 
the weld, is dependent on the temper of 
the sheet. Slight variations in sheet tem- 
per will cause inconsistencies in the weld 
strengths because of inconsistent weld 
areas. 


Brazing of Nickel Alloys 


Before selecting a brazing process, de- 
termine what effect service requirements 
will have upon the joint, such as strength 
at the service temperature, corrosion re- 
sistance in the specific application, or 
purity of product requirement. 

- - Oxides and all foreign 
material must be removed from parts. 
Nickel alloys are subject to attack by 
sulfur and low-melting-point metals, par- 
ticularly lead, at elevated temperatures. 
Before proceeding with any heating 
operation that involves temperatures over 
700 F, such as brazing, welding, or an- 
nealing, all foreign material that might 
contain sulfur or lead must be removed. 

Grease or oil may be removed by 
standard degreasing methods. Oxides may 
be removed by chemical pickling, or by 
grinding or blasting with sand or grit. 
Wire brushing is not satisfactory because 
oxide films on nickel alloys are tenacious 
and will not be removed completely. An 
accompanying table gives recommended 
pickling solutions for nickel and high- 
nickel alloys. 
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Silver Brazing . . Silver brazing alloys 

may be used to join nickel and high- 
nickel alloys to themselves and to many 
other metals and alloys other than alumi- 
num. Joints will develop the full strength 
of annealed material and will be econom- 
ical as compared to other methods of 
joining. 
Fit of parts should be maintained so 
that a clearance between 0.0005 in. mini- 
mum to 0.006 in. maximum exists. Wider 
clearances can be toleraied but are waste- 
ful of alloy, and frequently require an 
alloy with less fluidity. 

In joining dissimilar metals, the clear- 
ances must be considered at the melting 
temperature of the brazing alloy and not 
before heating. If a material of high 
thermal expansion is inserted in a hole 
in a material of lower thermal expan- 
sion, proper clearance at room tempera- 
ture may disappear due to more expan- 
sion of the inner member at temperature 
of brazing. 

When a part is inserted in a blind hole 
and brazed, or when a completely closed 
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container like a float is to be brazed, a 
vent should be provided to allow air and 
steam from the flux to escape. Venting 
may be accomplished by drilling a small 
hole for the purpose or by flattening one 
side of an inserted pin. 

Stress Cracking . . Sometimes cracking 
of nickel and the high-nickel alloys is 
encountered in the presence of molten 
silver brazing alloy, when the joint area 
is under stress. Stress to produce crack- 
ing can occur from cold work in the 
material or from external stress applied 
to the joint during brazing. Cracking 
occurs almost instantaneously at the 
brazing temperature; no further cracking 
will occur when the parts are cold. Age- 
hardenable K Monel is more susceptible 
to stress cracking than solid-solution, 
high-nickel alloys. 

Hard tempers or material cold formed 
to shape can contain sufficient stress to 
cause cracking in the silver brazing oper- 
ation. It is difficult to predict the exact 
amount of cold work that can be tol- 
erated, but in general silver brazing should 
be done only on annealed material 
Sufficient stress to cause cracking can be 
applied to the joint by poor fit up, assem 
blies with unsupported overhanging 
weight, jigs or fixtures that apply stress 
to the parts, steep thermal gradients in 
heavy parts caused by very rapid heating. 

Silver Brazing Fluxes . . Fluxes for 
use with silver brazing alloys are spe- 
cially compounded mixtures of fluorides 
and borides. 

Standard fluxes are used on most mate- 
rials not containing aluminum. Special 
fluxes are available for use with alumi- 
num-containing materials such as K 
Monel and Duranickel. Other special 
fluxes are available for use with the high- 
melting alloys such as alloy No. 37. 

Post Brazing Treatment . . After braz- 
ing, the flux must be removed, because 
such fluxes are corrosive. If the parts 
are quenched from 700 F after brazing. 
most of the flux will be broken off by 
thermal shock. The balance will wash off 
in hot water or steam and water. 

If oxidation has occurred, a pickling 
operation may be required to clean up 
the assembly. Sometimes an anodic 
treatment in 25% sulfuric acid is helpful 
for post cleaning. 

The age-hardenable alloys, Duranickel 
and K Monel, may be aged after brazing. 
It will be necessary to select a brazing 
alloy with a melting temperature above 
the aging temperature of the age-harden- 
able alloy, 1100 F for Duranickel and 
K Monel. 

Copper Brazing . . The high-nickd 
alloys, because they have high melting 
points, are capable of being copper brazed 
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with the same equipment used for steels 
and with only minor changes in proce- 
dure. The tolerances for assembly range 
between a light press fit to 0.002 in. 
max. clearance. Parts should be designed 
to be self locating. Use of riveting, stak- 
ing, bolting, spot welding, or other me- 
chanical means of holding is preferred 
over fixtures. 

The copper brazing filler alloys more 
rapidly with nickel and Monel than with 
steel. Therefore, copper will not flow as 
far before it has picked up enough nickel 
to raise its melting point and reduce its 
fluidity. Copper should be placed as 
close to the joint as possible. If too 
much copper is present and the excess 
flows over a thin member, it may perfo- 
rate the latter. 

K Monel and Inconel will be more 
difficult to braze than Monel and nickel. 
It is necessary to prevent formation of 
oxide or to flux away any oxide formed. 
There are three methods of handling such 
a situation. 

1. The parts may be copper plated to 
prevent the formation of harmful oxides. 
The plating procedure is somewhat spe- 
cial. Using a reverse current strike in a 
nickel chloride bath followed by copper 
plating about 0.0003 in. thick. 

2. A welding flux may be employed to 
dissolve oxides. 

3. A very dry furnace atmosphere (dew 
point — 100 F.) of dissociated ammonia 
or hydrogen will prevent chromium oxide 
from forming and will reduce what little 
is formed after cleaning and before in- 
sertion in furnace. These atmospheres 
will not prevent or reduce the oxides of 
aluminum or titanium, so alloys like K 
Monel cannot be brazed in this atmos- 
phere alone. 

Copper Brazing Alloys . . The most 
useful alloy is commercially pure cop- 
per. Tough pitch copper (.04% Oz) is 
used for most applications. In some spe- 
cial applications this amount of oxygen 
is detrimental and oxygen-free copper is 
used. 

Atmosphere and Flux . . The com- 
busted-gas atmosphere frequently used 
for copper brazing steels is satisfactory 
for copper brazing Monel and nickel, but 
not for Inconel. 

Dissociated ammonia, when thoroughly 
cracked, produces a gas of 75% Hoe and 
25% Nz with a dew point of about 
—60 F. This atmosphere is satisfactory 
for nickel and Monel, and if the dew 
point is kept below —60 F, it ay 
be employed to braze Inconel and stain- 
less steel, but not alloys containing alumi- 
num and titanium. 

One source of difficulty with copper 
brazing arises from atmosphere contami- 


nated by air or moisture, which cause 
trouble. 

Fluxes are not employed normally, but 
they may be used for Inconel if a suffi- 
ciently dry atmosphere is not available. 


Pickling 

Cleaning and Degreasing . . Uniform 
descaling by pickling, or satisfactory an- 
nealing, cannot be expected unless the 
high-nickel alloy is first thoroughly 
cleaned of all foreign materials. Soaps 
can be removed with hot water. Soluble 
oils, tallow, fats, and fatty acid combi- 
nations are removed with a hot (180 to 
200 F) 10 to 20% solution of equal 
parts of sodium carbonate (soda ash) and 
trisodium phosphate; sodium hydroxide 
(caustic soda) may be used instead of 
sodium carbonate. Parts are immersed 
in this solution for up to % hr and then 
rinsed thoroughly in water. Mineral oils 
and greases are freely soluble in carbon 
tetrachloride, gasoline, kerosene and other 
solvents, but a film remains that must be 
removed by a final dip in hot (180 to 
200 F) trisodium phosphate or a 10 to 
20% solution of either sodium carbonate 
(soda ash) or trisodium phosphate, or a 
mixture of both followed by thorough 
rinsing’ in water. 

Vapor degreasing machines are em- 
ployed satisfactorily for cleaning and de- 
greasing parts on a production basis. 

The types of oxide produced on nickel 
and the high-nickel alloys vary with the 
heating conditions. 

Relationships between the character of 
the. metallic surface resulting from the 
last heating and cooling operation and the 
pickling procedure to be used are: 

White surface, free of oxide or scale 

(a) Bright annealed white metal he- 
quiring removal of tarnish by flash 
pickling. 

(b) Bright annealed oxidized metal 
requiring removal of layer of reduced 
oxide, followed possibly by flash pickle 
to brighten. 

Black or dark colored surface requiring 
removal of adherent oxide film or scale. 

Removal of Tarnish . . Drawn and 
spun shapes, cold-headed rivets, cold- 
drawn wire, and other cold-worked prod- 
ucts finished with a white surface by 
annealing in a strongly reducing sulfur- 
free atmosphere, and either cooling out 
of contact with oxygen, or quenching in 
a 2% (by volume) alcohol solution. 

In cleaning the products included in 
the above group, bright dipping, or flash 
pickling, is used to remove tarnish and 
dullness and give the parts a bright, lus- 
trous, white appearance. Best results are 
obtained by first warming the parts by a 
hot water dip, then an acid dip for a few 
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seconds, followed by a hot-water rinse, and 
then into a second acid dip, if necessary 
Badly tarnished metal may require up 
to 3 min. total time in acid, but lengthen- 
ing the pickling time should be done 
cautiously by frequent returns to the 
pickle. 

Best results with Monel and K Monel 
are obtained by using two solutions, in 
sequence, as follows: 


First Dip—ForMULA No: | 
1 gal. 
Nitric acid (38° Be). .1 gal. 
Common salt . Y% to% lb. 
Temperature 70 to 100 F 
not over 5 sec. 


The parts should be cleaned thoroughly 
in the first dip, using only a short time 
for each exposure, then rinsed in hot 
water (180 F), followed by a rapid dip in 
the second solution consisting of: 


SECOND Dip—FoORMULA No. 2 


Water 1 gal. 

Nitric acid (38° Be). .1 gal. 

Temperature .......70to 100 F 
not over 5 sec. 


The second dip should be followed by 
rapid rinsing and neutralization in 1 to 
2% (by volume) ammonia solution (4 to 
8 fl oz commercial aqua ammonia in 1 
gal. of water). The parts should then be 
dipped in boiling water, and dried by 
rubbing in sawdust or with cloth. 

Only one dip is required for nickel and 
Duranickel, using: 


FORMULA No. 3 
1 gal. 
Sulfuric acid (66° Be)...1% gal. 
Nitric acid (38° Be)....2% gal. 


Allow to cool and add: 


.. 5 to 20 sec. 


It is not possible, under the conditions 
applying in the average shop, to bright 
anneal Inconel to show the white surface 
obtainable with nickel and Monel; this is 
due to the high affinity of chromium for 
oxygen. Chromium is oxidized in the 
presence of carbon dioxide and water 
vapor. Flash pickling is accomplished 
only after a descaling pickle. 

Removal of Reduced Oxide . . Forgings, 
hot-rolled shapes, hot-rolled wire rod in 
coil, and other hot-worked products that 
have been heated in a strongly reducing, 
sulfur-free atmosphere, and cooled out of 
contact with air or by quenching in 2% 
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(by volume) alcohol solution are readily 
descaled in this manner: 

The oxides formed, except the chro- 
mium-bearing alloys, are converted 
readily to a spongy, more or less lightly 
adherent metallic layer. 

The following solution is recommended 
for large scale production. Racks, crates, 
wire hooks, and all handling equipment 
used in and out of these acids should be 
made of a special nickel-manganese alloy. 

Formula No. 4 works equally well for 
Monel, R Monel, K Monel, KR Monel, 
nickel and Duranickel: 


FORMULA No. 4 


Water 1 gal. 
Sulfuric acid (66° Be). .%4 pt. 
Sodium nitrate (crude). Ib. 
Common salt 1 Ib. 
Temperature 180 to 190 F 
Time 30 to 90 min. 


After pickling, rinse in hot water and 
neutralize in a 1 to 2% (by volume) am- 
monia solution. This pickling operation 
is often facilitated by intermediate scrub- 
bings with pumice on a fiber brush. 

It is advisable to maintain separate 
solutions for Monel and nickel. 

Removal of Oxide Film or Scale . . The 
following procedure will yield good re- 
sults on oxidized metal carrying a thin to 
moderately thick and tight oxide scale. 

Two solutions are required for the 
Monels: 


First Dip—ForMULA No. 5 


Water 
Hydrochloric acid 

(20° Be) 
Cupric chloride 
Temperature 
Time . 


1 gal. 


Y gal. 

Y% Ib. 

180 F. 

20 to 40 min. 


The cupric chloride may be omitted if 
it is not readily available, although it is 
better to use it since the pickling process 
is slow in its absence. 

The work coming from the first bath 
should be rinsed in hot water and im- 
mersed in the second dip, for brightening. 


SECOND Dip—FoRMULA No. 6 
Water 
Sulfuric acid (66° Be) 
Sodium dichromate. . 
Temperature 
Time 


1 gal. 

Yo gal. 

1%o Ib. 
..70 to 100 F. 
..5 to 10 min. 


The second dip should be followed by 
a cold water rinse, and then neutraliza- 
tion in 1 to 2% (by volume) ammonia 
solution. 

Nickel and Duranickel . . The hydro- 
chloric acid-cupric chloride solution (For- 
mula No. 5) recommended as the first 
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dip for Monel can be used for nickel 
also, but a longer time, 1 to 2 hr., is 
required. After the first dip the work 
should be rinsed with hot water and, if 
brightening is required, dipped for a few 
seconds in the solution of Formula No. 3. 
The second dip should be followed by 
rinsing in cold water and neutralizing in 
a 1 to 2% (by volume) ammonia solu- 
tion. 

Fused-Salt-Bath Pickling . . Baths such 
as the Virgo process of Hooker Electro- 
chemical Co., Niagara Falls, and the 
sodium-hydride process of E. 1. du Pont 
de Nemours & Co., Inc., followed by 
water quenching and then immersion in 
the recommended acid baths, lessens ma- 
terially the time cycle of pickling over the 
acid-bath pickling. 

Coppering . . Occasionally the high- 
nickel materials will “copper” during 
pickling. When coppering takes place in 
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pickling Monel and other high-nickel 
alloys containing an appreciable amount 
of copper, small additions of nitric acid 
or ferric chloride are made to prevent it. 
Nickel cannot be pickled in a solution 
used for Monel without the addition of a 
considerable quantity of nitric acid or 
ferric chloride. 

Discoloration on Screw Machine Parts 
. » Nickel and high-nickel alloys acquire 
a brown discoloration when machined at 
high production speeds with active sulfur- 
bearing cutting compounds. The discol- 
oration may be removed easily with the 
solution given in Formula No. 7 to give 
a white surface. 


FORMULA No. 7 


Sodium cyanide ; 
70 to 100 F. 
5 to 30 min. 


Finishing of Nickel, Monel, and Inconel 


Monel, A Nickel, and Inconel may be 
finished to any of the mechanically 
produced effects obtainable on white 
metal, from a sand-blast finish to a highly 
lustrous mirror finish. Pressure must be 
closely watched. Monel, nickel and espe- 
cially Inconel, do not conduct heat as 
rapidly as copper or aluminum. Ex- 
cessive heat will destroy the true color of 
the buffed metal and will warp flat, light- 
gage articles. 

Grinding Welds . . Rubber-bond wheels 
are desirable for Monel and nickel, be- 
cause of their cutting effectiveness and 
their relative softness which make for 
avoidance of undue heating. Vitrified- 
bond wheels are preferred for grinding 
Inconel. 

Light welds can be ground efficiently 
with a No. 36 grit rubber-bond wheel. 
For heavy welds No. 24 grit wheels are 
more practical. 

Polishing . . Wheels for “roughing” and 
“dry fining” should be perfectly balanced, 
spirally machine-sewed wheels of tightly 
woven, unbleached cotton fabric, in %4- 
in. sections cemented together. Glue 
should only be applied to within 4% to 3 
in. of the periphery, depending upon 
wheel dia and type of work. Fine-grit 
wheels require more cushion than coarse 
wheels. For the “greasing” operation, 
a more resilient and flexible wheel is ad- 
visable. The wheel used for “greasing” 
also should be spirally machine-sewed, of 
64-68 count unbleached sheeting, with 
more cushion than is required for coarser 
polishing. 

Grease coloring may be done on a 


full-disk, quilted sheepskin wheel, or a 
spirally sewed wheel made from fine- 
count heavy sheeting. 

Bobbing done with emery grout is 
more on the order of burnishing than 
polishing. If done in one operation, the 
best choice is a walrus leather wheel. 
If two bobbing operations are used, the 
second operation should be done with a 
medium-density felt wheel. 

Buffing . . The usual practice is to use 
sewed buffs for “cutting-down,” and loose 
disk buffs for “coloring.” The coloring 
operation used for developing a mirror 
finish is best obtained with a loose-disk 
canton flannel wheel. 

Brushing . . In addition to certain 
finishes that cannot be obtained with 
emery polishing wheels, brushing as a 
final operation produces a smooth, even 
finish, by blending in the wheel marks 
of the previous polishing wheel. 

The Tampico wheel, when used with 
emery cake, smooths down all previous 
abrasive scratches, leaving the surface 
ideal for buffing. A Tampico wheel 
used with emery paste or grout is also 
used as a final operation to produce a 
satin or scratch brush finish, and with 
pumice and water, or pumice and oil for 
a butler finish. 

Wire brushes do not remove deep 
scratches or blemishes, instead they peen 
similar to a very fine sand blast, but give 
a brighter finish. The surface of the 
metal must be prepared by polishing be- 
fore brushing. Wire brushes are used 
only as a final operation for producing 
a satin finish. 
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table 62 . . RECOMMENDATIONS FOR GRINDING, 


MCONEL AND INCONEL 


POLISHING AND BUFFING OF NICKEL, 





NAME OF 
OPERATION 


GENERAL 
TERMS 


WHEELS 





Grinding 


Rubber-Bond Grinding Wheel or Vit- 
rified-Bond Grinding Wheel 








Roughing 





Dry Fining 


Cotton Fabric Sewed Sections. Sec- 
ticas Glued Together To Give De- 
sired Width. Soft Cushion Face. 


Rough Grind 








Commercial 
Grind 





Greasing 





Greasing 





Grease 
Coloring 


POLISHING 





64-68 Unbleached Sheeting. Spiral 
Sewing—Sections Glued Together 
To Give Desired Width. Softer 
Cushion Face Than Needed For 
“Roughing” or “Dry Fining.” 

88-88 Unbleached Shecting—Same 
Construction As For Operations #4 
& #¢ 5—or—Quilted Sheep Skin 
Wheel. 


Polishing Tallow or $180 
Emery Grease Cake 


Fine Grind 





Do, 


Fine Grind 





Polishing Tallow or “F’”’ 
Emery Grease Cake 


Fine Scratch 





Grease 
Coloring 





88-88 Unbleached Sheeting—Loose 
Spiral—Sewed Sections or Loose 
Disk Wheel. 





Brushing 


Tampico Wheels 





Bobbing or Sanding 


Walrus Leather Wheel. When Two 
Operations Required, Second Usually 
With Medium Density Felt Wheel. 





{ Cutting-Down 


Same As Operation #7 


“F” Emery Grease Cake 


Fine Scratch 





“RF” Emery Grease Cake 
or “Grout” 


1200 to 3000 


Scratch Brusk 
or Satin 





“Grout” 


5000 





Tripoli 


8000 to 9000 


Bright 





Coloring 


Do. 





BUFFING 


| Coloring 
! 


Loose-Disc. Buff or 88-88 Unbleached 
Sheeting or Canton Flannel. 





Same As Operation #7 





Wire Brush 


“Z”" Nickel Wire Brushes 





| “Lea” Method 
) 
| 
{ 


Bobbing 


Walrus Leather Wheel 





Cleaning 











Canton Flannel Cloth (Hand Opera- 
tion) 





Aluminum Oxide Buffing 
Compound (White) 


10,000 


Bright 





Chromium Oxide Buffing 
Compound (Green) 


10,000 


Mirror 





Lea Compound “N” 


5500 


Scratch Brush 
or Satin 





Soap Bark Solution or 
Water 


4000 to 6000 


Wire Brush or 
Satin 





Pumice With Oil 


5000 


Butler or Satin 





Venetian Lime (Whiting) 














* Artificial abrasive. 
t Turkish emery 


Mill Finishes . . No. 35 Monel sheet 
is produced with a satin finish on one 


above): 


side, comparable with a No. 180 grit 


grind. This finish is produced also within 


120 emery, dry .... 


tions (making reference to Table 62 


utensils is: 


Operation No.* 


satisfactorily on deep-drawn cooking 


limited sheet sizes of all other temper 
Monel and nickel sheet. 

Finishing Deep-Drawn Articles . . 
Starting with shells from the presses, 
articles drawn from cold-rolled Monel 
sheets, which naturally carry a certain 
amount of die scratching, may be sub- 
jected to the following series of opera- 


180 emery, dry 

180 grease wheel 54 

Buff with Tripoli or fine emery 
cake hi eda 3 

Clean with white finish .. ... 11 

Clean with whiting... At eee 


Another procedure that has worked 
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Operation No.* 


80 artificial abrasive, dry. 2 
120 artificial abrasive, dry. 3 
200 artificial abrasive, dry. 6 
200 artificial abrasive, 
ae. 
llori2 


* See table. 
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Superalloys are the varied group of metals developed to 
retain strength at operating temperatures above 1200 F. 
Most of these alloys contain some iron, and so may be 
considered technically as ferrous metals. However, the 
austenitic crystal structure and the low iron content of 
most of the superalloys, make it convenient to classify 
them with the non-ferrous materials for this report. 

First developed to meet the needs for tools that could 
work at high temperatures, the search was extended with 


Properties and heat treatment 


@ ALUMINUM @ BRASS @ BRONZE @ COPPE 


4 heed Pek Tee 


{ NON-FERROUS METALS 


Superalloys 


the development of the turbosupercharger and later the 
aircraft gas turbine. Today the heat barrier looms before 
every aircraft and stationary turbine builder, and other 
industries are likely to encounter the barrier soon. 

Much of the shop experience with these metals is lim- 
ited, and much of the data here are preliminary. In seek- 
ing improved or simplified practice, the methods described 
here can serve as a starting point in solving fabrication 
problems. 


Various methods of classifying the super- 
alloys are in use. They can be grouped 
according to their composition. On this 
basis they generally fall into four groups: 

1. chrome-nickel-iron alloys 

2. chrome-nickel-cobalt alloys 

3. nickel-base alloys 

4. cobalt-base alloys 

All superalloys have a face-centered 
cubic or austenitic crystal structure. (The 
familiar alloys with this structure are the 
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18-8 stainless steels.) Most superalloys 
contain substantial chromium and nickel. 
Some have a large iron content, but many 
do not, with nickel or cobalt se-ving as 
the base instead. 

Other constituents include a group, 
such as tungsten, molybdenum, and co- 
lumbium, that can serve either as part 
of the base or as hardening agents, de- 
pending on the amount present. Finally, 
there is a group of elements that serve 


primarily as hardening agents, including 
carbon, nitrogen, titanium, aluminum, 
and vanadium. 

From the viewpoint of the production 
engineer, a more practical classification 
is by the method of heat treatment or 
hardening. The principal superalloys are 
listed in the table by this method. The 
alloys are divided into work-hardening, 
heat-treatable, and cast groups. Heat- 
treatable alloys are subdivided into 
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titanium, carbon, and _ tungsten-moly 
groups. With this division, the shop prac- 
tice for each group will follow similar 
lines. 


WORK-HARDENING SUPERALLOYS 

This first group is produced only in 
the wrought condition and includes such 
alloys as 19-9 DL, Timken 16-25-6, G- 
18-B, EME, and Haynes Alloy No. 88. 
Strength is developed by the hot-cold 
working process originally devised by 
Charles Evans at Universal-Cyclops. 
These alloys contain some hardening 
elements and may gain by heat treatment, 
but the major development comes 
through forging or rolling them in a 
temperature range from 1400 to 1000 F. 

Good forgeability is characteristic of 
the work-hardening group, though the 
necessity of completing forging in the 
hot-cold working range for optimum 
properties makes the production of pre- 
cision forgings impractical. Usual prac- 
tice is to make roughly contoured forg- 
ings and finish by machining. 


MEAT-TREATABLE ALLOYS 

The largest group of superalloys are 
those strengthened by duplex heat treat- 
ment. The first step is a solution treat- 
ment to eliminate work hardening, ob- 
tain the desired grain structure, and 
dissolve the hardening agents. Typically, 
it involves heating to the range 1800 to 
2350 F and quenching large pieces in 
water or oil, small, thin pieces in air. 

The second step involves age hardening 
—precipitating the hardening elements 
by heating to some temperature lower 
than the solution-treating temperature. 
The level required varies with the differ- 
ent alloys and is an indication of the 
temperature range at which they can be 
used to best advantage. Some alloys de- 
velop their best high-temperature proper- 
ties by a two-step aging procedure in- 
volving holding at one temperature, then 
changing rapidly to a second temperature 
(usually lower) and aging again. Tem- 
perature and time for each step are shown 
in the table. 

The group hardened with titanium is 
age hardened from 1200 to 1550 F. Be- 
cause of the titanium content they are 
not castable by present methods, and are 
available only in wrought form. Such 
iron-base alloys as Discaloy 24 and A- 
286 are similar to the work-hardening 
superalloys but are better suited for 
closed-die forging because they can be 
forged at higher temperatures, then 
strengthened by heat treatment. 

The other titanium-hardened alloys in- 
clude such nickel-base alloys as Inconel 
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FIG. 47 . . Comparative stress-rupture properties of the superalloys and other materials 
at high temperatures indicates approximate area of application for each 


X, Inconel W, and Nimonic 80A, and 
such nickel-cobalt-base alloys as K-42-B, 
M-252, Refractaloy 26, and Waspaloy. 
They are tougher to fabricate than the 
iron-base alloys, but have a higher serv- 
ice temperature. 

Both the carbon and tungsten-moly 
groups of heat-treatable alloys are cast- 
able, and some are regularly used in that 
form as well as in wrought form. 

The carbon-hardened group has a 
higher chromium content to offset the 
loss of oxidation resistance that would 
otherwise result from formation of 
chrome carbides. This group includes 
CSA-39, N-153, N-155, S-588, S-590, 
S-816, and V-36. Age-hardening range is 
1200 to 1500 F, though the effectiveness 
varies widely with the different alloys. 
S-816 is widely used for turbine blades 
at service temperatures to 1550 F. 

The third group is hardened with 
molybdenum or tungsten and will age 
harden in the range from 1500 to 1800 F. 
It includes such alloys as Haynes No. 25 
(L-605), Refractaloy 70, and 80, and 
Hastelloy B and C. These alloys do not 
have as good properties as the others 
below 1500 F, but are better above 
1500 F. 


CAST SUPERALLOYS 


The group of Haynes alloys used as 
investment castings are all hardened by 


American Machinist ¢ MID-NOVEMBER, 1955 


carbon combined with molybdenum or 
tungsten. All are high in cobalt. They in- 
clude No. 21 (Vitallium), No. 30 (422- 
19), No. 31 (X-40), and No. 36 (L-251). 
They are not usually heat treated but will 
harden in service at temperatures from 
1300 to 1700 F. 

Wrought alloys commonly used also in 
cast form are N-153, N-155, S-590, S- 
816, and Hastelloy B and C. Refractaloy 
80 was originally a cast alloy but is now 
also used in the wrought form. 

A new cast alloy, developed for re- 
duced strategic content, is GMR-235. 
There are indications that this alloy will 
profit from solution treatment for 1 hr 
at 2100 F followed by air cooling. Aging 
the solution-treated metal is of no ad- 
vantage. However, aging as-cast GMR- 
235 for 5 hr at 1800 F has increased 
hot strength in the 1600 F service range 
and is the present production practice 
with this alloy. 


CONTROL OF PROPERTIES 

The study of high-temperature proper- 
ties of the superalloys is complex and has 
been extensively covered in metallurgical 
literature in recent years. A few typical 
properties are included in the table to 
give a rough indication of the nature of 
each alloy. 

It is important for production men to 
realize that properties of superalloys can 
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vary widely. One part may have a service 
life at a given high temperature that is 
ten times as great as another part made 
of the same alloy. Variations in composi- 
tion are a partial cause, but the proc- 
essing variables are a greater factor. 

Thus all fabrication operations (even 
including machining) must be planned in 
relation to the heat treatment and the 
service requirements. Because they are 
austenitic, superalloys do not undergo a 
phase change in heat treatment and grain 
size is controlled by work hardening. 

In the age-hardening alloys, the hard- 
ening phase can be precipitated during 
fabrication. Improper control of tempera- 
ture or reduction at this time can produce 
damage that will be difficult or impos- 
sible to repair. 

Careful planning and coordination of 
all steps in forging or forming, in ma- 
chining or grinding, in welding and heat 
treatment are essential if the product is 
to meet severe service requirements. 


VACUUM MELTING 

Some of the superalloys are now avail- 
able in vacuum-melted form. Generally 
speaking, the vacuum-melted alloys have 
better properties than the air-melted ver- 
sions. The reduction in impurities and 
the closer control of composition that is 
possible, provides more consistent prop- 
erties and more uniform response to heat 
treatment. 

In some cases the ductility of vacuum- 
melted superalleys is reported to be im- 
proved 3:1 over existing air-melted 
equivalents. Experience in machining is 
still limited, but first reports are that they 
are more difficult. 


Forging 


The work-hardenable and heat-treat- 
able superalloys, even those with a fairly 
high cobalt content, can be forged. The 
cast alloys with a cobalt base are con- 
sidered unforgeable. 

There is less trouble with scaling than 
with more conventional metals. Heat- 
treatable alloys in the carbon group 
should be heated in neutral or slightly 
reducing atmospheres, the others should 


be heated in neutral or slightly oxidizing 
atmospheres. Avoid protective atmos- 
pheres that might cause carburization. 

Soaking time at temperature should be 
short for A-286, but most of the super- 
alloys require a thorough soak. Forging 
characteristics are similar to stainless, 
but more pressure is required and more 
frequent reheating is necessary. 

Finish forging should be in the hot- 
cold work range for work-hardenable al- 
loys, usually making any but roughly 
contoured forgings impractical. Titanium- 
hardened alloys with moderate nickel 
content are readily forged in dies to 
close tolerances. The other heat-treatable 
types can be precision forged also, but 
with more difficulty. 

For consistent high-temperature prop- 
erties, a schedule of heating temperatures, 
soaks, reductions, and reheats must be 
set up, tested, and adhered to closely. 
Departure from the established cycle will 
cause variations in properties, even after 
heat treatment. 


Welding 


Relatively high thermal expansion rates 
make it desirable to avoid rigid clamping 
devices that will set up. severe localized 
stresses and lead to cracking. Hand 
methods have usually been more satis- 
factory than automatic methods. 

All of the superalloys can be fusion 
welded. Inert-gas-shielded arc welding is 
the most satisfactory method in most 
cases. Where flux or coated electrodes 
are employed, all flux must be removed 
between passes. 

If possible, heat-treatable alloys should 
be given complete heat treatment after 
welding; if not, weld in the solution- 
treated condition and age after welding. 

Where filler metal is required, it 
should be an austenitic stainless rod. An 
effective weld, when clamping can be 
handled, is a butt weld with no filler 
metal made.with an automatic inert-gas- 
shielded arc, and finished by roll leveling 
the bead to cold work the joint. 

Resistance welds can be made by fol- 
lowing austenitic stainless practice except 
that pressure is increased. 
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Machining superalloys 


All of the superalleys are difficult to 
machine. They have a high shear strength 
and a tendency to work harden. In the 
annealed condition they tend to be 
gummy and in the hardened condition 
they may contain carbides in their struc- 
ture. 

In general, it is essential to use ma- 
chines that are rigid and powerful. Best 
practice is to avoid machines that must 
be operated at capacity or slightly over- 
loaded—such operations are more prone 
to chatter and overloaded machines may 
slow down or even stop as the tool dulls. 

Any end-play, looseness of gibs, or 
lack of rigidity in the setup that could 
lead to chatter must be avoided. Tools 
should have heavy shanks, rigidly 
mounted, and toolbits should generally 
be as large as the operation will permit. 

Make cuts as close to the machine 
spindle as possible. When this can’t be 
done, use steadyrests. For work mounted 
between centers, live centers are a neces- 
sity. 

Maintain positive feeds at all times. If 
the tool is permitted to ride the work, it 
will fail rapidly and excessive work hard- 
ening may damage the high-temperature 
properties of the alloy. 

Iron-base superalloys machine more 
readily than the others in most cases, but 
are harder to handle than the standard 
grades of stainless steel. 

Work-hardenable superalloys can, and 
often must, be machined in the work- 
hardened condition. Where it is possible 
to stress relieve before machining, higher 
speeds are possible and better tool life 
will result. Although these alloys are not 
generally solution treated, this will im- 
prove the machinability and, if followed 
by aging, may result in better creep and 
stress resistance at high temperatures. 

Tests of Timken 16-25-6, for exam- 
ple, have shown about three times the 
tool life when solution treated by heating 
to 2150 F, holding 2 hr, and water 
quenching, as compared with work- 
hardened material. 

Heat-treatable superalloys, even those 
with an iron base, tend to be extremely 
gummy in the solution-treated form. 





eT NOTES TO TABLE 63 


a. 19-9 DL is not always age hardened, but this procedure is 
recommended for optimum long-time creep and rupture re- 


sistance above 1300 §& 


b. Use maximum servite temperature to be encountered. 
c. Not usually given age-hardening treatment, but will harden in 


service in the range of 1300 to 1800 F. 


d. No hot short range, but difficult to work at lower temperatures. 


. Not a solution treatment but an anneal. Fan cooling from this 
temperature will improve machinability. 


. Usually used as cast. This treatment will harden to some extent. 


. Aging from the, as cast, form without solution treatment is the 
preferred production procedure. 


. Two carbon ranges, 0.20 max or 0.20 to 0.40. 
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Low manganese for cast, high manganese for wrought material. 
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FIG. 48 . . Carbide turning tool of a type 
that works well on most superalloys for con- 
tinuous cuts. Narrow negative land reduces 
cratering action 


Some aging will considerably improve 
the machinability, even though the ma- 
terial is harder. Partial aging, complete 
aging, or even overaging, may be chosen, 
depending on the circumstances. How- 
ever, tests should be made of the effect 
on high-temperature properties. Com- 
plete reheat treatment may be necessary 
after machining to give the best prop- 
erties. 

With A-286, for example, best results 
are sometimes obtained with a partial 
aging of 1 hr at 1325 F, or an overage of 
several hours at 1500 F. In either case, 
complete heat treatment after machining 
is necessary. 

Cast superalloys have often been con- 
sidered unmachinable. This is not strictly 
true. Because they are usually precision 
cast, there has been little experience ex- 
cept with drilling and grinding. 

When sand castings are machined, sand 
inclusions are more likely than with 
other cast materials because of the high 
casting temperature. 

Bar and forgings may have a decar- 
burized surface layer that will cause 
trouble by welding to the tool. 

Both electrical-discharge machining 
(AM—Mar 15 °54, p137) and ultrasonic 
machining (A4M—Apr 11 °55, p114) are 
applicable, especially to the cast coballt- 
base superalloys, though the rate of metal 
removal is slow for production applica- 
tions. 


TURNING 


If high-speed steels are used, choose 
a cobalt grade such as T6, T8, or M30. 
If carbide tools are chosen, straight tung- 
sten-carbide grades have given the best 
results because of the heat produced and 
abrasiveness of the materials. The new 
steel cutting grades, such as 370, are 
likely to be better for some operations, 
however. The heavy-duty grade, 370, will 
cause less trouble from chipping than the 
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more wear-resistant grades, such as 350. 

For most superalloys a sulfur-base cut- 
ting oil or a soluble oil with an extreme- 
pressure additive is necessary. When 
cutting oil is applied, use it generously, 
flooding the cut from above and below. 
A wax-water mixture has been effective 
in combatting built-up edge. 

The harder the material is, the better 
will be the finish but the shorter the tool 
life. Some plants prefer the softest pos- 
sible condition, but the hardened condi- 
tion is preferred by the majority. Finish 
cuts should be made in the hardened 
condition. 

Tool angles can follow steel practice, 
but the geometry must be adjusted to 
minimize cold work. Negative rake would 
be desirable for support in carbide tools, 
but must usually be avoided to provide 
better shearing action. Back rake angles 
may range from 0° to about 8°, choosing 
the smallest angle that will be satisfac- 
tory for the material. A large side-cut- 
ting-edge angle is desirable, often 45°, 
and the point should be dubbed to pro- 
duce a slight nose radius. 

Grind carbide tools with care. Tools 
to be used with the highly alloyed metals 
should be ground with a 400-grit dia- 
mond wheel and visually inspected at 5 
to 10X to see that the cutting edge is 
free of chips. Tools should be resharp- 
ened more frequently than usual, with a 
flank wear of 0.010 to 0.015 in. sug- 
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gested as the maximum when work 
hardening gives trouble. 

Alloys especially vulnerable to strain 
hardening, such as Hastelloy B and X-40, 
require special care in handling. All 
roughing operations on thin sections 
should be completed before finish cuts 
are started. 


MILLING 


Climb cutting is much better than con- 
ventional, but requires heavy milling ma- 
chines with no lost motion in the table. 
Rigidity is essential with substitution of 
larger arbors and close support ‘advisable. 

Cobalt-HSS cutters with positive true 
rake angles are preferred. Plain or slab 
milling is less efficient than face milling, 
but when used the cutters should be 
mounted on the arbor so that cutting 
forces are directed toward the spindle. 
For end milling, use four-lip mills with 
30 to 45° helix. 

If the alloy is gummy and chips stick 
to the teeth, it is desirable to mount a 
wire brush or other form of chip knocker 
to remove the chips before teeth re-enter 
the cut. 

In milling of A-286, with HSS cutters, 
addition of a radius where the normal 
45° chamfer is applied has considerably 
improved cutter life. In side milling tests 
a cutter with 10° peripheral clearance 
has given much better results than one 
with only 5° peripheral clearance. Simi- 


table 64 . . TYPICAL TURNING AND BORING SPEEDS AND FEEDS FOR SUPERALLOYS 





Speed, sipm 


HSS 
Feed, ipr Cast Alloy 





Carbide 





0.006 to 0.012 40 
0.006 to 0.012 
0.008 to 0.015 
0.008 to 0.015 
0.008 to 0.015 
0.008 to 0.015 
0.003 to 0.008 
0.009 to 0.011 50 
0.011 to 0.014 125-300 
0.014 to 0.018 


150-350 
75-150 
45-60 
25-50 
45-60 
30-50 


10-25 
25-35 





table 65 .. TYPICAL DRILLING SPEEDS AND FEEDS FOR SUPERALLOYS 





Condition 


Speed, fom Feed, ipr 





HSS Carbide “eM 





solution treated 
aged 


solution treated 


aged 
Refractaloy 70 aged 
Timken 16-25-6 solution treated 
Haynes No. 31 (X-40)..... as cast 


0.0005-0 . 002 
0. 0005-0 .002 
0.001-0.003 
10-20 20-40 0.0005-0 .002 
7-12 20 0.0005-0 .002 
25 0.002-0 .004 
15-30 

50 0. 002-0. 004 
0.001 max. 


10-20 20-40 
7-20 20 
12-18 
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lar experience is reported with Nimonic 
80A, with the highest cutting speed being 
possible when clearance was increased 
to 18°. 

Soluble oils have been satisfactory in 
milling A-286 with HSS. Speed is 40 to 
50 sfpm with 0.010-in. chip load. This 
cutter had a 10° radial rake and a 1/32- 
in. radius at the chamfer. 

Some carbide milling is being done 
with 370 carbide. End mills can operate 
at 300 sfpm on A-286, a depth of cut of 
0.005 in., and a chip load of 0.002 to 
0.003 in. A sulfurated cutting oil is nec- 
essary. 

Tests of a new type of cutter with an 
unusually high helix, 72°, have indicated 
good results on Inconel X and Nimonic 
80A at speeds of 210 sfpm. The cutter 
has 0° radial rake. Although the flutes 
are very small, the high helix appears to 
enable cutter to clear itself of chips. 

High-rake milling cutters (AM—Apr 
3 50, p122; Sep 28 °53, p133) should be 
considered in milling superalloys. They 
have rake angles much higher than the 
normal 4 to 10°, typical radial rake being 
about 30°. Clearance angles are not 
changed. The effectiveness of these cut- 
ters in milling difficult materials has been 
demonstrated and they cut with the 
shearing action needed for superalloys. 


DRILLING 


Most drilling is with HSS drills. Better 
results are possible when a cobalt grade 
is chosen. Drills should be as short as 
possible and of heavy-duty design. A 
blunt point angle of 135° and a clearance 
reduced to 8° are suggested. Cutting 
edges should have a flat for strength. 

When possible, use a drill bushing. 
Pull the HSS drill from the hole fre- 
quently to free it of chips and to prevent 
overheating. Constant feed is essential 
whenever the drill is in contact with the 
work. 

Heat-treatable alloys are best drilled 
in the solution-treated condition. Use a 
cutting oil with lubricating qualities. 

Gun drills of HSS or carbide are suit- 
able for holes under 1-in. dia. Feed rates 
should be 0.005 or 0.002 ipr. Spade 
drills are often the most satisfactory for 
larger holes. They can be either cobalt- 
HSS or straight tungsten carbide. Typical 
feeds are 0.001 to 0.003 ipr. 

Cast alloys require carbide drills with 
mechanical feeds. Vitallium can be 
drilled at 12 to 18 sfpm with a mechani- 
cal feed of 0.001 to 0.003 ipr. In this 
particular case, coolant does not appear 
to help. 

X-40 has been drilled with carbide at 
speeds as high as 35 sfpm, but feed 
should not exceed 0.001 ipr. Work must 
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FIG. 4 .. 


not be permitted to shift with carbide 
drills or the drill will break. A good drill 
is one with a point similar to a crank- 
shaft drill with 118° point angle, a 5° 
primary clearance, and a 15 to 20° sec- 
ondary clearance. This secondary clear- 
ance is important as it allows chips to be 
expelled without rolling around, reduc- 
ing work hardening and chatter. 

Best practice with carbide drills for 
most of the alloys is to use a cutting oil 
and feed through without withdrawing. 


TAPPING 


Decrease the percent of thread to 60% 
if possible by selecting larger tap drills 
than normal. (Actually a 45% thread 
will hold in most applications.) Often a 
tap drill for a 50% thread will result in 
a 65% thread after tapping because the 
metal tends to spin up in tapping. 

Taps should have as few flutes as pos- 
sible to provide plenty of chip room. 
Face rake angles of 5 to 8° are normal, 
but better results have been reported 
with taps that have high face rake, about 
25°, similar to high-rake milling cutters. 
Increase the clearance to avoid drag on 
the heel. On particularly difficult tapping 
operations it may be better to tap in 
two or three stages. Avoid blind holes. 

A chamfer on the front of the tap is 
necessary to lead it into the hole. Cham- 
fers must be evenly ground to assure 
proper cutting, so should not be ground 
offhand. Starting taps should be cham- 
fered for 8 to 10 threads, intermediate 
taps for 4 or 5 threads, and finishing 
taps for 1 or 2 threads. 
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Turning tool recommended for Incone! X and Nimonic alloys 


When taps drag despite adequate re- 
lief, reduce the width of the lands about 
20% for free cutting. Both back taper, 
about 0.001 in. per inch of length, and 
thread relief contribute to satisfactory 
tapping. 

Cutting oil or wax lubricant is suitable. 
Wax pellets placed in the holes have been 
found especially good. The operation of 
inserting the pellets can sometimes be 
avoided by applying the wax to the tap. 
After tapping, wax can be left on the 
tapped threads or removed by degreasing. 


Carbide reamers are usually necessary 
for the superalloys. A definite cut must 
be taken to avoid riding of the reamer. 

Work-hardenable alloys can be 
reamed by following the general practice 
for austenitic stainless steels. 

Heat-treatable alloys are normally 
reamed in the age-hardened condition, 
eacept that Inconel X can be handled 
better in the stress-equalized or high- 
temperature aged form. Gumminess in 
the solution-treated form is likely to 
cause tearing, so reaming in this condi- 
tion should be avoided. 

High-nickel alloys should be reamed 
at 20 to 25 sfpm with feeds of 0.006 to 
0.010 ipr. Depth of cut ranges from 
0.010 in. for holes under 1-in. dia up to 
a maximum of about 0.062 in. on 7-in. 
holes or larger. Small reamers can be 
twisted off if the amount of stock left is 
too large. Reamers should have a land 
0.005 to 0.015 in. wide with 0° clear- 
ance. Slightly higher speeds are suitable 
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FIG. 50 . . Face milling cutter for 
Inconel X and Nimonic alloys 
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FIG. 51 .. 


only on holes I-in. dia or larger 


for the heat-treatable alloys with lower 
nickel content. A speed of 50 sfpm with 
hand feed is reported satisfactory for 
Waspaloy. 

For the cast cobalt alloys, speeds of 
about 35 sfpm are suggested with a feed 
of 0.003 to 0.005 ipr. Replacing the 
chamfer at the end of the reamer with a 
radius will reduce the tendency to chat- 
ter. There should be a land 0.005 in. 
wide with 0° clearance. 


BROACHING 

Heat-treatable alloys broach better 
and require less power in the age-hard- 
ened condition. Broaches of HSS, hard- 
ened and double tempered to 64 R., will 
produce satisfactory results at low speeds, 
Suggested speed for Inconel X and 
Nimonic is 6 fpm. From this minimum, 
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C$* to 10° Secondary Cleerance 


— 
: T= %¢ for I” to 144 dia. incl. 

= %¢ above 114 to 144 dia. incl. 
= 3g above 142 to 2” dia: incl. 
= V2 above 2" to 3” dia. incl. 

= 5 above 3" to 5" dia. inci. 
Thin Web at Chisel Point 

40 to 50 Per Cent of T 





a 
$ AA Approx. 5° Hook Angle 


Spade drills for superalloys can be made of HSS or carbide, are usually used 


speeds for the various superalloys range 
up to about 32 sfpm for the work-hard- 
enable group. Waspaloy, for example, is 
broached at 15 fpm. Carbide broaching 
will permit higher speeds. 

Pinetree slots can be broached in one 
Operation on turbine disks by first 
broaching the slot and then cutting the 
pinetree form with the last few teeth of 
the same broach. On some alloys it may 
be necessary to rough broach the form 
and grind the serrations. 

Broaching setup must be rigid and 
each tooth should take a definite cut to 
avoid work hardening. 


THREADING 


Thread grinding is the most common 
method of cutting external threads, Alu- 
minum-oxide vitrified wheels of open 
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structure and mediuni: ..urdness with 150 
to 320 grit are usual. If possible, lower 
the wheel speed to avoid overheating. 
Coolant should be a high-grade grinding 
oil. Take. extreme care to avoid over- 
heating. Thread grinding has not worked 
with A-286. 

When threads are cut with self-open- 
ing dies, a roughing and finishing cut are 
usually desirable. Cutting speed for 
Inconel X is 10 fpm or less. 

Single-point tools give good results, 
especially in automatic machines. Typical 
speed for Inconel X is 10 to 15 fpm. For 
thread milling, revolve the bank at about 
2 ipm and the cutter at 15 to 30 fpm. 


CUTOFF 


Hacksaw blades should have 4 to 6 tpi 
if the work is large enough to permit 
such a coarse blade. Machines should be 
slowed down to 30 to 40 spm with, a 
feed of 0.003 to 0.006 ips. Heat-treatable 
alloys can be cut best in solution-treated 
form. 

Circular saws are satisfactory for most 
of the alloys at 15 to 20 sfpm and a feed 
of 0.0005 to 0.0009 ipt. Teeth should 
have radial rake of 5 to 8° and enough 
side clearance to prevent dragging on 
the work. 

Abrasive cutoff with aluminum-oxide, 
rubber-bonded wheels is the only satis- 
factory method for the cobalt-base alloys, 
and the most satisfactory method for 
many of the others when in the hardened 
condition. Wet cufting is recommended 
with a lean solution of soluble oil or a 
rust inhibitor. 


GRINDING 

Aluminum-oxide wheels with vitrified 
bond, medium hardness and open struc- 
ture are generally recommended. A low 
sulfur, mineral base grinding oil is pref- 
erable to chemical-base oils. Highly 
sulfurized oils give the best results but 
can’t always be used because of pitting 
problems. Apply the grinding oil gener- 
ously, through the wheel when possible. 

Better grinding ratios are obtained 
with most of the cobalt alloys than with 
the nickel alloys. Wheel speed, table 
feed, and the ratio between them, are all 
critical factors in successful surface 
grinding. 

Overheating the surface must be 
avoided for all of the usual reasons in- 
volving burning, heat checking, and 
cracking, plus the danger of damage to 
the high-temperature properties of the 
alloy. Avoid dwell of the wheel as much 
as possible. 

Increasing table feeds will wreck the 
grinding ratio and thus the efficiency of 
the cut. Too slow a table feed will cause 
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burning. For a given material, therefore, 
the best table feed will usually be cne 
that is just high enough to avoid any risk 
of overheating the work. 

Decreasing the wheel speed will reduce 
the chance of burning the work and 
there are preliminary indications that 
this can be done to some extent without 
serious loss of grinding ratio. 

Any given grinding operation may 
have to be performed on a machine in- 
tended for more conventional materials 
and it may not be possible to obtain the 
desired speed-feed relationship. Many of 
the newer grinders provide the flexibility 
desirable for these new materials. 

It must be accepted that with the char- 
acteristics of the superalloys and the 
wheel types required for satisfactory 
grinding, grinding ratios will be relatively 
low. They may range from as low as 2 or 
3 for some of the alloys extremely high 
in nickel to as much as 35 or more for 
those with a high iron content. 

For A-286, a wheel of I hardness has 
been reported to give good results in 
surface grinding. A softer grade is re- 
quired for internal grinding, and a harder 
grade for external. Best range for wheel 
speed has been 5500 to 6500 sfpm. A 
similar wheel works relatively well with 
M-252, but wheel speed is reduced to 
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4500 to 5000 sfpm. Work speed is 28 to 
30 sfpm. With a low-sulfur, mineral-base 
grinding oil applied through a 60-grit 
wheel of No. 6 structure, a finish of 20 
to 30 mu in., rms, can be obtained. 
Finer-grit wheels tend to load rapidly. 
Waspaloy is rough ground with an 
A60J5 wheel at 4000 sfpm, a work speed 
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of 370 sfpm and a feed of 0.010 ipm. In 
this case a sodium nitride and amine 
coolant is reported to be satisfactory. 
For finish grinding the same wheel is 
run at 6000 sfpm, and work at 315 sfpm. 

The cast cobalt-base alloy, X-40, is 
production ground with wheels of J 
hardness and No. 6 structure in an 80- 
grit wheel. Wheel speed should be 4000 
sfpm or less with a work speed of 35 to 
50 sfpm. Incidentally, one test reported 
surface hardness increased from 20-24 
R,, to 40-42 R,, as a result of grinding. 

In form grinding many of the super- 
alloys, better results may be obtained 
with a small wheel than a large one, be- 
cause of the improved contact arc, but 
it will be much easier to hold form with 
a large wheel. 


ABRASIVE-BELT GRINDING 


Aiuminum-oxide-coated cloth belts are 
a desirable method of grinding, particu- 
larly on contour work. A typical proce- 
dure is to rough grind with 80 grit, fol- 
lowed by semi-finishing with 120 to 150 
grit, and final polishing with 180 to 220 
grit. Rough grinding may be done dry or 
with a light oil. For semi-finish and fin- 
ish operations, a suitable lubricant is 
cottonseed oil thinned with turpentine to 
provide high flowing characteristics. 
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Never has the development of a new structural metal 
been as rapid as with titanium. Blessed with a high 
strength-weight ratio, corrosion resistance, and plentiful 
ores, titanium looked so essential to the supersonic era 
that both research and production were heavily sub- 
sidized. 

Initially, as many predicted, there was too much 
optimism. In contrast, as the inevitable problems arose, 
there has sometimes been too much pessimism. 

The desirable strength-weight ratio that was the basic 
reason for turning to titanium initially has been at least 
partially realized in the alloys now available. Experi- 
mental alloys show promise of better design properties 
and intensive alloy investigations are continuing. Alloys 
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that possess better stiffness, higher hot strength, and 
weldability, among other properties, can be expected 
as the result of this work. 

Improvements in melting practice and processing have 
reduced the contamination from hydrogen, oxygen, and 
nitrogen. All suppliers now offer titanium with less than 
0.1% carbon, which has reduced many of the machining 
problems. Excessive variation in mechanical properties 
still plagues the user, but obvious progress has been 
made here. 

Despite problems and setbacks, there can be no 
question that titanium has a sound future both as a 
strategic material and as a commercial material for 
specialized uses. 





Properties of titanium 


Titanium is a light metal. Although 60% 
heavier than aluminum, it is only 56% 
as heavy as alloy steel. Touched with a 
grinding wheel, it produces an intense 


white spark stream ending in brilliant 
white bursts—a ready identification. An- 
other method is to moisten and rub on 
glass, where it will leave a gray-white 
mark, 

Pure titanium is difficult to obtain and 


is used primarily in laboratory research. 
A soft, ductile metal, it has a yield 
strength of 15,000 psi, ultimate tensile 
strength of 35,000 psi, and elongation of 
55%. The melting point is 3020 F. 
These properties are not likely to be 
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encountered outside the laboratory, for 
titanium combines readily with all chem- 
ically active gases at high temperatures, 
and in the molten state reacts with every 
known refractory material. 


COMMERCIALLY PURE TITANIUM 


Properties of commercially pure titani- 
um vary somewhat but all are consider- 
ably stronger and less ductile than pure 
titanium. Typical properties of available 
grades are shown in the table. In the re- 
mainder of this report the word titanium 
will always refer to commercially pure 
titanium, as distinguished from titanium 
alloys. 

Titanium does not respond to heat 
treatment, but may be cold-worked to 
tensile strengths in excess of 120,000 psi, 
with yield strength of 100,00 psi, and a 
drop in elongation to about 12%. 


TITANIUM ALLOYS 


Composition and properties of the al- 
loys now available commercially are 
shown in the tables. Titanium is charac- 
terized by a close-packed hexagonal crys- 
tal structure (like magnesium), but titani- 
um alloys are unusual in possessing more 
than one crystal structure and it is im- 
portant to learn to distinguish the types: 

Alpha alloys are those that have the 
same hexagonal close-packed crystal 
structure in the room-temperature stable 
phase as does titanium. Above 1615 F, 
the crystal structure of titanium changes 
to body-centered cubic (called beta). The 
addition of aluminum or tin will stabilize 
the alpha phase. Oxygen and nitrogen, 
though not true alloying elements, also 


table 66 . . COMPOSITIONS OF 
TITANIUM ALLOYS 





MST 3A1-5Cr 
MST 6A1-4V 
MST 4A1-4Mn 
MST 8Mn 
RC C-110M 
RC C-130AM 
RC C-120AV 
RC A-110AT 
RS-110 
RS-110A 
RS-110BX 
RS-120 
RS-130 
RS-140X 
Ti-100A 


-1 max C, 3 Al, 5 Cr 

-l max C,6 Al, 4V 

.1 max C, 4 Al, 4 Mn 
-1 max C, 8 Mn 

.2 max C, 8 Mn 

.2 max C, 4 Mn, 4 Al 
-2 max C,6 Al, 4 V 

.2 max C, 5 Al 2.5 Sn 
-2 max C, 3.5 Cr, 1.5 Fe 
-2 max C, 7 Mn 


.2 max C, 4 Mn, 4 Al 

.2 max C, 2.75 Cr, 5 Al, 1.25 Fe 
.07 max C, .30 max Fe, .30 
max O, .02 max W, .02-.04 Si, 
-10 max N, .02-.05 H 

.07 max C, 1.5-2.5 Fe, 1.5-2.5 
Cr, 1.5-2.5 Mo, .20 max O, .02 
max W, .02-.04 Si, 10 max N, 
.02-.05 H 

.07 max C, 1.2-1.8 Fe, 2.4-3.1 
Cr, .35 max O, .02 max W, 
.02-.04 Si, .10 max N, .02-.05 H 
.10 max C, .90-1.70 Fe, .8-2.0 
Cr, 4-6 Al, .8-2.0 Mo, .20 max 
0,".02 max W, .02-.04 Si, .10 
max N, .02-.05 H 


Ti-140A 


Ti-150A 


Ti-155AX 





stabilize the alpha phase of the alloy. 

Alpha alloys can retain useful strength 
to about 1200 F, and resist air contamina- 
tion to about 2000 F. They do not become 
brittle in response to heat-treatment, and 
are weldable. 

Beta alloys are those that have a body- 
centered cubic crystal structure at room 
temperature. This beta phase may be 
either unstable or stable. 

The unstable beta alloys can be 
quenched to give medium strength with 
high ductility. They can be heat-treated 
to higher strength after fabrication (with 
some loss in ductility). However, control 
of the composition is critical and expo- 
sure to temperatures above 350 F for pro- 
longed periods may cause some serious 
embrittlement. 

Stable beta alloys have excellent duc- 
tility and high strength to about 1000 F. 
They do not respond to heat-treatment. 
However, they are very sensitive to con- 
tamination during production and to air 
contaminatior above 1300 F. They have 
a relatively high requirement for strategic 
elements in alloying. 

Alpha-Beta alloys contain a mixture of 
the two phases at room _ temperature. 
They combine about double the strength 
of titanium with good ductility, and can 
be forge rolled and formed more 
easily the other titanium alloys. They 
can be heat-treated with care and are 
easier to produce than the other types. 
However, they ha.2 poor weld ductility 
and a temperature ceiling of about 800 F. 

Most of the alloys now commercially 
available are of the alpha-beta type, but 
some alpha alloys are available, and 
further developments of each type can 
be expected for specialized applications. 

There is no standardization of alloy 
designations between ; ~oducers yet. Rem- 
Cru has proposed a system of A (for 
alpha), B (for beta), and C (for combina- 
tion alpha-beta), followed by the mini- 
mum room-temperature yield strength, 
and letters for major alloying elements. 


PROPERTIES 


Titanium falls between aluminum and 
steel in density, strength, modulus of 
elasticity, and serviceability at elevated 
temperatures. Thermal expansion of ti- 
tanium is about 40% less than austenitic 
stainless, but increases in the alloys. 

Nonmagnetic, titanium is a poor heat 
conductor and is high in electrical re- 
sistance. 

Unnotched fatigue strength is good for 
both titanium and its alloys. Sharp 
notches may result in fatigue strength 
poorer than for steel, but round notches 
are not so serious. 
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HIGH-TEMPERATURE PROPERTIES 


Titanium alloys have good properties, 
and the material is usually at its best in 
comparison with other metals, between 
300 and 700 F. Above 800 F, the 
strength of the alpha-beta alloys drops 
off sharply. Alpha alloys can be used to 
higher temperatures, retaining useful 
strength to nearly 1200 F. 

Oxygen and nitrogen are absorbed ir- 
reversibly in the alpha-beta alloys in pro- 
longed exposures above 800 F, and in 
short exposures above 1300 F. Alpha al- 
loys will resist air contamination to 
2000 F. 


CORROSION RESISTANCE 


Resistance to natural environments and 
most chemicals is unusually good, though 
in those cases where titanium is attacked 
the rate is usually severe. In marine tests, 
titanium ranks with platinum and Has- 
telloy C, the best previously known mate- 
rials. It is subject to fouling by marine 
organisms, but their presence does not 
cause corrosion. 

In atmosphere, tough oxide and nitride 
coatings form at all service temperatures. 

Galvanically, titanium is near the noble 
end of the scale and galvanic couples be- 
have like austenitic stainless steel. 

Titanium and its alloys are not recom- 
mended for use in fuming nitric acid. 
Several unexplained explosions have been 
reported when stressed titanium and a 
titanium-manganese alloy were immersed 
in red fuming nitric acid for prolonged 
periods. 

At this stage it is best to test titanium 
under actual service conditions, as there 
have been cases in which it performed 
much better than anticipated from the 
available laboratory tests. 


FIRE PRECAUTIONS 


Fine turnings or particles from sawing 
operations can be ignited. Ordinary ex- 
tinguishing agents are not suitable (in- 
cluding water, foam, carbon tetrachloride, 
dry chemical, and carbor dioxide extin- 
guishers). Fires can be extinguished by 
covering with approved dry-compound 
extinguishing powder or absolutely dry 
sand in the same manner as with magne- 
sium fires. 

Coarse chips and pieces of titanium are 
extremely difficult to ignite. Fires have 
started in sheet titanium removed from 
descaling baths when the bath tempera- 
ture was above the prescribed maximum. 

Good housekeeping is advisable. Turn- 
ings and metal particles should be re- 
moved frequently and placed in covered 
metal containers. When about half full, 
the contents should be removed. 
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table 67 .. TYPICAL ANNEALED PROPERTIES OF TITANIUM AND ITS ALLOYS 





AVAILABLE FORMS 





Elongation, % in 2 In 
Reduction in Area, % 














20 





27 85-90 Rs 





22 94-100 Rs 





20 min 85-95 Rs 





MST 3A1-S5Cr...... nae 13 : 32 Re 





MST 6A1-4V Per 30 Re 





MST 4A1-4Mn.. eel 32 Re 





MST 8Mn. e< ’ 35 





RC C-110M... 





RC C-130AM 





RC C-120AV 





RC A-110AT. 30-35 





RS-110....... 26-32 





RS-1L10A <a 118 28-34 





RS-110BX.... ; 117 18 25-30 





134 20 29-35 





150 142 15 30-36 





RS-140X. ‘ee re 164 158 15 34-40 Re 





Ti-100A...... ‘ 100 min 90 min 15 min 30 max Rc 





Ti-140A....... es 130-150 120-135 12 min 30-34 Rc 





Ti-150A....... oven 140-165 120 min 12 min 311-364 Bhn 





Ti-1SSAX odimes 155 140 12 300-370 Bhn 
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Heat treatment 


Titanium does not respond to heat treat- 
ment, but a stress relief or annealing 
operation is often desirable. The alloys 
do respond to heat treatment but the 
procedures are not yet firmly established 
and are not generally attempted in com- 
mercial operations. 

Both titanium and its alloys respond 
readily to cold work and reach apprecia- 
bly higher strength levels. These effects 
can be removed by a stress relieving or 
annealing, if desired, with stress relieving 
usually preferred. 

Stress-relief operations are usually per- 
formed at 700 to 1050 F. A full anneal 
requires a temperature of about 1200 F. 
Time at temperature for titanium is about 
30 min per inch of thickness. Times are 
likely to be longer for the alloys, and 
vary with the composition and the struc- 
ture at the start of the anneal. 

Alloys are supplied stabilized annealed. 
If annealing is required during or after 
fabrication, be sure to cool slowly, other- 
wise subsequent applications of tempera- 
tures around 700 F may cause brittleness. 
Annealing in air will produce a tight 
scale that is extremely difficult to remove. 
Annealing in argon will produce a lighter 
scale that can be removed by pickling. 

Until the phenomena associated with 
quenching and aging have been more 
fully explored, it is unwise to attempt 
heat treatment without consultation with 
the producer of the material about the 
specific compositions and conditions 
involved. 


Machining titanium 


As with any new material, the first efforts 
to machine titanium were fraught with 
difficulties. There have been many tales 
of early production runs in which the 
pile of finished parts was equalled or 
overshadowed by the piles of scrap and 
exhausted tools. With more experience 
the proper methods have begun to emerge 
—there are examples today in which ti- 
tanium is machined on a routine produc- 
tion basis. 

Titanium chips curl away from the cut- 
ting edge of the tool at a sharp angle, 


producing severe stress concentrations and 
rapid temperature rise. Tool-chip inter- 
face temperatures up to 2000 F are pro- 
duced. 

This intense heat occurs in a metal that 
is a poor conductor of heat and shows a 
tendency to dissolve everything in contact 
with it at these temperatures. 

Minute particles of titanium weld to 
the tool, dulling the edge and resulting 
in more pressure, which in turn causes 
more heat. Control of the heat at the 
cutting edge is necessary and can be 
accomplished by: 

1. Adequate coolant 

2. Slow speeds 

3. Sharp tools 

4. Proper angles 

The hexagonal close-packed crystal 
structure of alpha titanium affords a lim- 
ited number of slip or shear planes. 
When machining the OD of a bar with 
a normal orientation, the slip planes vary 
every 90° of work rotation. This results 
in changes in chip thickness and tends to 
develop pulsating pressures leading to 
chatter. To combat these conditions, rigid, 
well-supported tools and work are essen- 
tial. 

In all discussion of machining titanium 
it is essential to distinguish between com- 
mercially pure titanium and alloy titani- 
um, and often necessary to distinguish be- 
tween different grades of each. Even lot- 
to-lot variations of a particular grade of 
titanium or titanium alloy may cause 
substantial changes in machining action. 
This condition makes accurate evaluation 
of various proposals difficult. 

Carbon content should be below 0.2% 
for satisfactory machinability. Even below 
this level, variation in carbon content will 
produce significant differences in machin- 
ability. Recognition of this has led to re- 
duction of carbon in titanium. 

Machining is more difficult when the 
hardness goes above 37 or 38 R.. If the 
work is too soft, say about 30 R,, there 
is excessive buildup on light finishing cuts, 
although roughing cuts are not difficult. 

Scale on the surface may contain ti- 
tanium carbides, nitrates, and oxides and 
has an extremely abrasive effect on cut- 
ting tools. Before machining forgings, or 
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other work with scale, it is advisable to 
blast the surface with sand, grit, or shot, 
then pickle. 

One suggested pickle is 20 to 30 min 
in a mixture of 10% hydrofluoric acid, 
5% nitric acid, and 85% water. Another 
is 10 to 15 min in sodium-hydride’ Solu- 
tion. For a more complete discussion of 
pickling procedures and the danger of 
hydrogen embrittlement, see the section 
on cleaning. 


TOOL MATERIALS 


Carbide tools have the red hardness 
necessary but tend to chip and spall. In 
operations such as milling, the chips may 
weld to the tool causing tip damage when 
the chip is knocked off as the tool next 


enters the cut. 


Straight tungsten-carbide grades such 
as Carboloy 883, Firthite HA, Kenna- 
metal K6, and numerous similar types. 
give the best results. 

Cast-alloy tools such as Stellite or Rex- 
alloy require slower speeds and lighter 
feeds than carbide, but are less vulnerable 
to edge damage. 

High-speed steel tools will prove the 
most economical for some operations, 
and may be the only satisfactory tools in 
some cases. Slow speeds are required, but 
edge damage is at a minimum. 

Grades containing cobalt and high va- 
nadium, such as SAE types TS and T8, are 
usually best. 


TURNING 


Except for the need for relatively low 
cutting speeds, titanium and its alloys can 
be turned with little difficulty. If scale :s 
present, roughing cuts should be made 
with a depth of cut about 3/16 in. to get 
below the scale. Under such conditions, 
such low speeds as 30 sfpm with feeds 
of 0.015 in. are advisable. Depth of cut in 
finishing operations should be 0.002 to 
0.010 in. 

Suggested tool angles, speeds, and feeds 
are shown in the tables for normal turn- 
ing conditions. Rigidity of the setup is 
important and live centers are advisable 
to avoid seizure. 

Turning can be done dry, but more 
satisfactory results are likely with a cut- 


SUGGESTED TOOL ANGLES FOR TITANIUM 








Carbide HSS 


Cast Alloy 


Carbide HSS Cast Alloy 








Commercially pute titanium 
Cutting speed, sfpm 
Feed, ipr 

Titanium Alloy 
Cutting speed, sfpm 
Feed, ipr 


300-320 
0.008-0.015 


120-160 
0.008-0.015 


150-170 
0.004-0 .007 


30-60 
0.004-0.007 


Back rake, ° 
170-200 Side rake, ° 


0.005-0.010 


+5 +5 
5-15 5-15 


Side cutting edge, angle, 5-15 


End cutting edge angle,° 5 5 


50-80 
0.005-0.010 


Relief, ° 
Nose radius, in. 


5 5 
0.005-0 010 
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table 71 . . SUGGESTED TOOL ANGLES FOR 


FACE MILLING TITANIUM 








Carbide 


Cast Alloy 


Carbide Cast Alloy 








120-140 
0. 004-0. 008 


80-100 


0 0 
~—10 0 
60 30 
6 6 
12 12 





0.004-0.008 





ting fluid. Maximum cooling power is 
the most important criterion. Water-base 
soluble oils, COe, and a solution of 5% 
sodium nitrite in water have been used 
with good results. A soap-base material, 
such as Socony PB-940, mixed with water 
in a 1 to 20 ratio is used in a number of 
plants. 

Surface finish is good. Maintaining 
sharp tools is particularly important in 
turning because a nick or flank wearland 
will promote galling and seizing of chips. 
This increases temperature and leads to 
rapid tool failure. 


MILLING 


Milling titanium is more difficult than 
turning, because the cutter mills only part 
of each revolution. When the cutting edge 
is not in contact with the work, the chip 
remains tightly welded to the edge and is 
knocked off at the start of the next cut. 
The edge of the tool chips away. 

Climb milling will minimize this diffi- 
culty. In slab or peripheral milling, the 
feed should be in the same direction as 
the cutter teeth. In face milling, the teeth 
should emerge from the cut on a line 
parallel with the direction of feed. 

Caution is required in climb milling. If 
there is any lost motion in the feed mech- 
anism of the table, the work will be 
pulled into the cutter, damaging the cut- 
ter or work. 

Recent experience indicates that car- 
bide or cast-alloy cutters are preferable 
to HSS, unless the latter can be resharp- 
ened and repaired readily. 

Suggested tool angles, speeds, and feeds 
are given in tables. Note the unusual size 
of the relief angle. This angle is probably 
the most critical. Less than 10° will lead 
to smearing along the flank, while more 
than 15° will cause chipping of the cut- 
ting edge. 

Rake angles do not apear to be critical. 
A corner angle of 30 to 60° or a large 
nose radius will give a thinner chip for a 
given feed and minimize chipping. The 
longer cutting edge for a given depth of 
cut will distribute the force and help dis- 
sipate heat. 

Water-base cutting fluids are satisfac- 


tory. 


102 


ROUTING 


Titanium cannot be routed by conven- 
tional methods for aluminum. A %-in. 
dia, two-flute router will cut stacked alloy 
sheets up to about % in at 1500 to 2500 
rpm with a 5 to 10 ipm table feed. 

A rigid setup including spindle, cutter, 
and work is essential. Relief angles on the 
cutter should be generous. Mist cooling 
has proved helpful. 


Ordinary high-speed drills are satisfac- 
tory if the unsupported length of drill is 
kept at a minimum. Chip removal is a 
problem, especially as the drill dulls. 

With a sharp drill the chips usually 
curl. As the drill wears, the chips become 
straighter and thicker and begin to crowd 
the flutes. 

Failures occur not only because of 
wear on the lip of the drill but also be- 
cause of galling or smearing of titanium 
on the margin. In resharpening, be sure 
to check the condition of the margin of 
the drill. 

For deep holes, it is advisable to re- 
move the drill occasionally to clear the 
hole and flutes of chips. (Deep holes in 
titanium are generally considered any- 
thing over five diameters in depth.) 

Surface speeds for drilling should be 50 
to 60 sfpm for titanium, and 30 to 50 
sfpm for titanium alloy. Feeds are 0.005 
to 0.009 ipr for drills of % to % in. dia, 
and 0.002 to 0.005 ipr for smaller drills. 

Point angles should be 90° for drills 
about 4%-in. dia, and 140° for drills %-in. 
dia or less. In a particular setup it may be 
advisable to try drills of 90, 118, and 
140°. The optimum point angle is influ- 
enced by the helix of the drill. Helix 
angles generally should be 28 to 35°. Lip 
relief should be 10 to 12°. 

A chemically active cutting fluid, such 
as the sulfurized oils, is important, espe- 
cially on small drills. 

Rigid setups are essential; therefore, 
use a jig and use the shortest possible 
drill that permits chips to clear flutes. 


DRY DRILLING 


A radically different drill for titanium 
sheet developed by Republic Aviation has 


given good results in portable drills, aver- 
aging 200 good holes per drill. With this 
drill, dry drilling up to depths of two 
diameters has been found practical. 

For a drawing of this drill refer to AM 
—Aug. 15 '55, p96. The drill is short, 
either straight- or spiral-flute, with a 
heavy web. Point angle is at least 150° 
with no body clearance. There is no chisel 
point. Slow drilling speed is essential. 


TAPPING 


Chip removal problems make tapping 
one of the more difficult machining oper- 
ations. This can be simplified in through 
holes with a gun-type tap that pushes the 
chips ahead of the tap. 

The standard 75% thread is difficult 
to attain. If a larger tap drill, one that 
will result in a 65% thread, is permis- 
sible, there is less chance of smearing on 
the tap and a better fit is likely to result. 

This smear of titanium on the tap is 
likely to lead to freezing or binding. An 
active cutting oil, such as a sulfurized 
and chlorinated oil, is helpful. 

For minimum deflection, two-fluted 
taps are recommended in sizes under %4- 
20, and three-fluted taps in larger sizes. 
Relieving the land or removing every 
other tooth will minimize clogging. 

Cutting speed should be 40 to 50 sfpm 
for titanium, and 20 to 30 sfpm for the 
alloy grades. If a tap should break in the 
hole and cannot be removed mechani- 
cally, it can be dissolved in a boiling solu- 
tion of ferric ammonium sulfate. 


Conventional straight- or spiral-fluted 
reamers with carbide tips are satisfactory. 
The spiral-fluted reamer will produce a 
better finish. Speeds of 40 to 200 sfpm 
and feeds of 0.005 to 0.008 in. are satis- 
factory. Feeds should be increased for 
larger holes, but too high a feed will re- 
duce the concentricity obtained. 


TREPANNING 


Because of the cost of titanium and the 
generally slow cutting rates required, tre- 
panning can be of real saving in large, 
deep holes. A satisfactory method has 
been developed at Watertown Arsenal. 
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The trepanning cutter is a HSS planer 
tool ground to the three-point design 
(AM—Jan 4, '54 p99) that produces 
small, broken-up chips, easy to flush out. 
The trepanning head must be fitted with 
rollers instead of the conventional wear 
plates. Cutting oil is supplied (through a 
high-pressure tube) to a groove cut in 
the face of the cutter that directs the oil 
along the cutting edges of the tool. Clear- 
ance is provided on the outside of the 
head for return of oil and chips and the 
needs for an oil seal is eliminated. 

Oil must also be supplied to the roll- 
ers and to a jet at the opposite side of 
the clearance space directed against the 
bottom of the hole (preventing chips from 
working in ahead of the trepanning head). 

With a 1/16-in. ID tube, and oil sup- 
plied at 2500 psi, cuts can be made at 
about 60 sfpm and 0.006 ipr. 


SAWING 


Circular saws with inserted teeth seem 
to be the most satisfactory cutoff method 
for titanium. Rigid setup and steady, posi- 
tive feed are essential. If the saw is per- 
mitted to ride on the work, the teeth dull 
rapidly. 

A star-wheel chip remover to remove 
chips that adhere to the teeth is essential. 
With sulfurized cutting oils, a 5° positive 
rake and 0.017 in. between high and low 
teeth, cutting speeds are about 19 sfpm. 

Hacksawing is successful with coarse- 
pitched HSS blades, 4 to 6 tpi, and high 
blade tension. Titanium alloy can be cut 
at speeds of 60 to 70 spm and feeds of 
0.012 ips. Best results are obtained with 
a heavy flow of cutting oil with sulfur 
and chlorine additives. The saw must be 
in excellent condition and equipped with 
positive feed. 

Wet-abrasive cutting is used increas- 
ingly. Oscillating abrasive wheels are 
satisfactory on bars to 3-in. dia. Larger 
bars are better cut by rotating the bar 
as it is cut. 

Rem-Cru cuts large alloy sections with 
an Allison C60-N-RW3 wheel 5/32x26 
in., at a spindle speed of 1000 rpm and a 
generous supply of water and Camp- 
belline soluble oil mixed 50:1. Cutting 
rate is 5 to 6 sq in. of cross-section per 
min with 1.2 sq in. of titanium cut per 
sq in. of wheel wear. 

Another wheel developed for alloy ti- 
tanium that works well is the Norton 
37C60-POR-30. Titanium Metals Corp 
reports successful use of this wheel with 
Socony PB-940 coolant. 

If there is any danger of localized 
overheating that might lead to thermal- 
stress cracking, the work should be stress 
relieved immediately after cutting. 


Early experience in grinding titanium 
was unsatisfactory. Wheels wore extreme- 
ly fast; changing to a harder wheel was 
no help—it caused burning of the work 
and did not reduce wheel wear. Wheel 
loading and poor finish were common. 

Several developments in the last few 
years have completely changed this pic- 
ture, and today the grinding of titanium 
and its alloys is not difficult provided the 
proper wheels, coolants, and cutting con- 
ditions are employed. 

The two most critical factors appear 
to be grinding fluid and speed. Different 
tests have come up with somewhat differ- 
ent results as to what is the best fluid. 
Thus it may be best to try more than one 
for a particular alloy and operation if 
there is enough production to justify the 
testing. 

Recent tests indicate a preference for 
nitrite-amine rust inhibitors. Suggested 
brands that are among the best are In- 
ternational Chemical’s compound No. 
47LS, Socony’s rust inhibitor A, Produc- 
tion Specialties’ Rustlick GT, and White 
& Bagley’s Economy Liquid No. 1500. 
Concentrations are % to 1%. Excellent 
results are reported for a fluid developed 
for titanium grinding by Cincinnati Mill- 
ing—Cimcool Titan. 

Straight grinding oils have shown up 
best in some tests but present a serious 
fire hazard when the wheel is running at 
conventional speeds. With wheel speeds 
below 2500 sfpm, the hazard should be 
no greater than with steels ground at con- 
ventional speeds. Among the oils found 
most suitable are Houghton’s Cutmax 
206, Stuart’s Excelene S-320, Van Straat- 
en’s Vantrol No. 5363-A, and White & 
Bagley’s Economy Cutting Oil No. 2148. 

Water-base grinding fluids seem gen- 
erally a little less effective than the other 
types, though there is some contradictory 
evidence. Best results are obtained at 
10% concentration, much higher than 
normally recommended. Those suggested 
as the results of tests include Houghton’s 
Hocut, International Chemical’s Com- 
pounds No. 152R with No. 52, Produc- 
tion Secialties’ Rust-Lick L-B-25, Socony’s 
PD 940B, Sunoco Emulsifying Grinding 
Oil B, and Van Straaten’s Vantrol No. 
630. 

Grinding speed is extremely critical. 
For a given cutting oil in grinding a 
given alloy there will be a speed at which 
the best grinding ratio (least wheel wear) 
will be obtained. This efficiency will drop 
off rapidly in either direction from the 
critical speed, and the better the oil is, 
the faster the efficiency will drop if the 
critical speed is missed. 
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For surface grinding, the best speed is 
likely to be as Icw as 1500 sfpm with table 
feeds of 400 to 500 ipm, downfeed of 
0.001 in. per pass and 0.05 in. crossfeed. 

Alumina vitrified wheels of types simi- 
lar to Carborundum’s C3A203-N-BS5, 
A303-0-B5, or DA46-K9-V20, or Nor- 
ton’s 32A60-M8VBE or 32A80-K8VBE 
are satisfactory. 

For internal grinding, recommenda- 
tions are similar, with wheel speeds below 
1800 sfpm, work speeds of 40 sfpm, and 
feeds of 0.002 in. Wheels should be of 
types such as 32A46-J8VBE or 32A60- 
M8VBE. 

Much higher speeds in both external 
and internal grinding have been reported 
in some instances with Cimcool Titan. 
Theses tests showed a remarkably high 
grinding ratio with speeds of 3850 sfpm 
for external grinding and 4000 sfpm for 
internal grinding. (AM—Jun 21 °54, 
p124). 


BELT GRINDING 


Belt grinding, if done wet, is satisfac- 
tory on the alloys and may become the 
favored way of finishirg complex air- 
craft parts. Silicon carbide abrasives give 
the best results. Grits of 40 to 80 are 
advisable for roughing work, with grits 
120 and finer for high finishes. Several 
companies report a preference for 80 grit. 

Some flat sheet work can be handled 
dry, or with an oil or grease, using paper- 
backed belts, but for most applications 
cloth backing is preferable with a syn- 
thetic-resin bond for durability. 

The contact roll should be as small! and 
hard as possible. The line contact pro- 
duced will reduce heat, dulling, and glaz- 
ing. Softer rolls will be required for blend- 
ing or spotting. 

Low belt speeds reduce temperature, re- 
tard reaction between titanium and the 
abrasive, and promote fracture wear. 
Speeds of 1500 fpm are generally recom- 
mended, though they may range up to 
2500 fpm when wet grinding. For dry 
grinding it may be necessary to reduce 
speeds to 1000 fpm. A pressure of 100 
psi is suggested. 

Heavily sulfurized and chlorinated cut- 
ting oils are satisfactory and may be used 
if the flash point is above 325 F. Fluid 
should be introduced close to the grind- 
ing point for rapid spark quenching and 
the exhaust system must be designed to 
minimize the fire hazard. 

Water-base fluids are likely to be pref- 
erable, but require waterproof belts. A 
5% solution of sodium nitrite, or a nitrite- 
amine rust inhibitor in water have been 
effective. In one test of five coolants, 
Houghton’s Cut-Max 206 was best. 
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table 72 


Titanium 





Tensile 
M psi 





10% reduction from 1500 F, 


— 1200 F 1hrAC 157.0 


— 1200 F 24 hr AC 151.8 


1650 F, 


— 1200 F 1 hr AC 159.0 


— 1200 F 24 hr AC 159.2 


1800 F, 


1200 F 1 hr AC 166.2 


— 1200 F 24 hr AC 158.5 


50% reduction from 1500 F, 


— 1200 F 1 hr AC 163.9 


— 1200 F 24 hr AC 151.7 


1650 F, 


— 1200 F 1 hr AC 166.0 


— 1200 F 24 hr AC 155.5 


1800 F, 


— 1200 F 1 hr AC 168.0 


— 1200 F 24 hr AC 165.5 





Forging titanium 


A major part of the titanium produciion 
has been in the form of forgings and there 
has been more experience with forging 
than with many other operations. 

About 30% more power is required to 
produce a given amount of metal flow in 
titanium than in steel. Small, thin forg- 
ings may require as much as 60% more 
power than for equivalent steel forgings. 

In general, forging can follow conven- 
tional practice. Die cavities will not fill as 
readily as with aluminum or steel, thus 
more generous radii and fillets are re- 
quired. Intricate closed-die forgings will 
probably require more die stages than 
they would in steel. 

Interior cavities in the metal appear to 
forge-weld, rather than merely flatten, 
and leave no trace. Minor surface cracks 
show no tendency to propagate in forging. 
However, the oxide film that forms in 
heating causes an increased tendency to 
form laps. 

Shrinkage allowance should be 0.100 in. 
per foot, compared with the 0.187 re- 
quired in dies for forging steel. Die sur- 
faces must be highly polished to facili- 
tate metal flow. 


HEATING PRACTICE 


Gas-fired muffle or electric furnaces 
seem to have been most satisfactory. 
Flame must not impinge directly on the 
titanium. The furnace hearth should be 
kept free of loose scale and a sheet of 
stainless steel or nickel on the hearth 
may be necessary to prevent a reaction 
between the titanium and the hearth. 

Scaling is a serious problem in heating 
titanium and there is as yet no general 
agreement on how to minimize it, but 
the majority seems to lean toward a neu- 
tral or slightly reducing atmosphere. The 
atmosphere must be dry — any water 
vapor or steam will lead to hydrogen em- 
brittlement. 
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Titanium in large sections (more than 
6 in. thick) should be preheated at 1400 F 
to minimize time in the high-temperature 
furnace. It should be brought into the 
forging range, 1600 to 1750 F, at a rate 
of 15 min per inch of section. The start- 
ing temperature should be so selected 
that forging will be finished at about 
1450 F. 

The alpha alloy, A-110AT, can be 
heated to a higher temperature than the 
other alloys. Rem-Cru advises starting 
forging between 1600 and 1900 F, though 
some authorities suggest going as high 
as 2000 or 2100 F. Finish forging should 
be between 1400 and 1600 F. 

Alpha-beta alloys develop a coarse- 
grained structure when heated above 1650 
F and are subject to sharp drops in duc- 
tility and impact strength unless this 
structure is broken up by working. Avoid 
holding at temperature longer than neces- 


Bending and forming titanium 


Titanium reacts like magnesium in 
bending and forming oerations. Best re- 
sults are obtained by slow working and 
nearly all titanium forming must be done 
at elevated temeratures. Like magnesium, 
titanium has better formability at ele- 
vated temeratures than most other metals 
do at room temerature. Titanium is 
formed at 400 to 700 F, while the alloys 
require 800 to 1000 F. 

Not only is cold forming undesirable 
because of the close-packed hexagonal 
crystal structure, but aircraft companies 
have reported difficulty in getting consist- 
ent parts from cold forming because of 
variations in springback. Hot forming 
minimizes this difficulty. 


HEATING STOCK 


Stock can be heated in furnaces or by 
resistance heating. Furnace heating is sim- 


sary. Best practice is to soak at 1200 F, 
then heat into the forging range of 1600 
to 1850 F. 

For the alloy with 5% aluminum, it is 
best to heat to 1850 F, and finish forging 
between 1600 and 1500 F. The other 
alloys should generally be heated to 1750 
F for sections over 8 in., and to 1650 F 
for smaller sections, finishing between 
1500 and 1400 F in either case. Give the 
titanium as much work as possible in the 
lower part of the forging range. Finishing 
at too high a temperature will seriously 
impair the properties of the forging. 

At the same time, reheating should be 
avoided whenever possible, and it is usu- 
ally better to increase the initial tempera- 
ture — perhaps as much as 100 F, than 
it is to reheat. When reheating must be 
resorted to, and little reduction will be 
possible to refine the grain, the reheat 
temperature should be held below 1650 F. 

An indication of the effects of forging 
and subsequent heating on Ti-150A bar 
is shown in the table. Air cooling fol- 
lowed all heating. 

Forging should be followed by anneal- 
ing at a temperature of 1200 to 1300 F 
and air cooling. When intermediate grind- 
ing is necessary to remove cracks, seams, 
laps, or other surface defects, it is best to 
grind with the metal at about 900 F. If 
grinding must be done when the work is 
cold, follow immediately with a stress- 
relief treatment. 


SWAGING 


Titanium bars have been swaged suc- 
cessfully when heated to 400 to 500 F. 
Cold swaging has caused cracking. 


pler and more popular but must be set up 
for a rapid operational sequence from fur- 
nace to forming operation. Unless this is 
done, especially with sheet, the stock will 
cool too rapidly. 

Resistance heating will eliminate this 
difficulty but is limited to blanks of uni- 
form cross section and requires clamps 
that can be quickly attached and de- 
tached. 


HEATING DIES 


Problems caused by rapid stock cooling 
can be largely eliminated by also heating 
the dies and some prefer this method. 
Where high rates of heat input are re- 
quired in large dies, a liquid medium for 
heat transfer is preferred. For lower input 
rates or more even temperature dis- 
tribution, electric-cartridge heaters are 
chosen. 
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in stretch forming, where there is limit- 
ed contact between work and die at the 
start of the operation, it is necessary to 
pull very slowly to permit the die to re- 
heat the work just ahead of the contact 
point. Resistance heating is likely to be 
best in such cases. 

Rohr Aircraft has enclosed the working 
area of a press at the exit end of a con- 
veyor furnace in which sheet is heated. 
Shielded arm openings permit the opera- 
tor to reach through the transparent en- 
closure and manipulate work into and out 
of the dies with tongs. The enclosed area 
picks up enough heat from the furnace 
to retard cooling of thin sheet. 

Yield strength of titanium is ‘so close 
to ultimate strength that work must be 
done in a narrow range. Lack of uniform- 
ity of material makes it advisable to sam- 
ple each sheet with either tensile and 
yield or bend ductility tests to determine 
machine settings. 

Handwork on parts is generally not 
possible. Attempts to compress a wrinkle 
out of a flange usually results in making it 
larger, though it is sometimes possible to 
shift a wrinkle past the trim line. 


BLANKING AND SHEARING 


Greater force is required for blanking 
than with stainless steel and die life is 
less, but satisfactory results can be ob- 
tained. Do not attempt to punch holes 
smaller than one thickness in diameter. 

Any shear or nibbler will cut sheets be- 
low 0.08 in. thick. Heavier material should 
be cut in a square shear, punch press, or 
with a saw. 


BRAKE FORMING 


Press brakes are used to form parts as 
well as to make bend ductility tests of 
as-received stock. When working near the 
minimum bend radius, it is better to form 
the part with the bend axis perpendicular 
to the rolling direction of the material. 

Ryan Aeronautical reports that pol- 
ishing of the edges of sheet before form- 
ing (as suggested by some plants) is not 
necessary. If an edge is notched, it 
should be corrected before use. 

Allow for the unusual springback of 
titanium (about double that of stainless 
steel) in cold forming. 


PUNCH-PRESS FORMING 


Blanks should be profiled before form- 
ing. The combination of profiling and lu- 
bricating with colloidal graphite may per- 
mit cold forming. As with all titanium, 
relatively slow press speeds are desirable. 


RUBBER-PAD FORMING 


Electric heaters in the form blocks may 
be desirable. If so, temperature should 
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be limited to about 650 F, and the large 
rubber pads protected with a synthetic- 
rubber shim pad. 

Hydropress forming can be done cold 
by working in stages and lubricating the 
part with a talc-base lubricant between 
operations. In severe forming, the semi- 
formed part will have to be annealed be- 
fore the final operation. 

Best results in the Hydropress are usu- 
ally obtained when both form blocks and 
parts are heated. Unit pressures to 8700 
psi or higher may be desirable. 


JUMPING JAWS METHOD 


A new method of resistance heating for 
forming suspends the part above the lower 
die while it is resistance heated to 900 F. 
Current is cut off as upper die starts the 
stroke, while the spring-loaded jaws that 
clamp the part are pushed down with the 
blank as it is formed against the lower 
die. Die heating is not necessary and 
plastic-surfaced dies can be used as well 
as the common Kirksite and lead combi- 
naton, because dies do not reach a tem- 
perature that would cause breakdown. 

In applying this process at the Georgia 
Div of Lockheed, where it was developed, 
aluminum-alloy tabs are spot welded to 
the blank for clamping, thus conserving 
the more-expensive titanium. Aluminum 
alloy _ 2024-0 is joined with a bond 
strength of only 200 to 400 Ib, but this 
is enough to pass current for heating. 


DROP-HAMMER FORMING 


For production runs, best results are 
obtained with steel dies or hard-faced 
Kirksite. Either trapped rubber or a lead 
punch jacketed in steel is satisfactory, 
the former usually only for small flanged 
parts. 

With the lead punch, a sheet of high- 
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temperature forming rubber should be 
placed over the blank in the early stages 
to prevent fracture of the titanium. 

Dies can be maintained at 300 to 400 
F with the work heated to 800 F. 


DIE LUBRICATION 

Usually no lubrication is required in 
rubber forming, unless a dry talc-base 
lubricant is required. Seizing and galling 
are common in metal dies unless ade- 
quate lubrication is applied. 

Most of the experience indicates that 
petroleum-base lubricants are not satis- 
factory, though Ryan uses SAE 250 oil 
on punch and die between each blow in 
drop-hammer forming. 

Molybdenum disulfide and phosphate 
coatings are reported as giving good re- 
sults, but satisfactory methods of remov- 
ing the former have not been developed. 
Rohr reports that they have found War- 
ren’s Plastilube to be satisfactory. 


STRETCH FORMING 


There is a big advantage to stretch 
forming because it eliminates the need for 
matched dies and avoids compression 
wrinkles. It is the best method to make 
double-curved parts and is often applied 
to curved angles and channels that have 
first been bent on a brake. 

After bending, titanium should be an- 
nealed before stretch forming. Edges must 
be free of notches to avoid failure. 


DIMPLING 


Sheet up to 0.065 in. thick of both 
titanium and the alloys can be dimpled 
in ram-coin dimpling machines with dies 
heated to 750 F. In addition to the nor- 
mal time delay, a dwell time of 2 sec is 
desirable to heat the sheet. Fine cracks 
may form in an irregular pattern around 
the circumference, so close inspection of 
dimples is essential. 


CASTING TITANIUM 


No widespread use of titanium cast- 
ings has been made, though there are sev- 
eral research projects working on the 
problem. Wisconsin Centrifugal Foundry 
has made small castings in a special ma- 
chine. 

The casting machine is enclosed in an 
air-tight jacket with the titanium in an 
upper section separated from the mold by 
a molybdenum plate. Titanium is melted 
by manual manipulation of a tungsten 
electrode through the top of the jacket. 
When the pool of molten titanium has 
been built up, a hole is burned in the 
molybdenum plate to let the titanium run 
through into a graphite mold in the lower 
section. 

Carbon contamination can be excessive 


105 





UM @ SILICO 
* 


from graphite crucibles and molds and 
would result in poor ductility and weld- 
ing characteristics as well as a virtually 
unmachinable casting. 

Powder metallurgy techniques hold 
more promise than casting for titanium. 
Brush Laboratories is producing shapes 
in titanium alloy by powder methods. 


Welding and brazing titunium 


Resistance welding and inert-gas-shielded 
arc welding are at present the only suit- 
able methods of welding titanium and its 
alloys. Titanium and the alpha alloys 
can be welded with nearly the same 
strength and ductility in the weld zone 
as in the parent metal. 

When alpha-beta alloys contain less 
than 3% of beta-stabilizing elements, 
they usually can be welded satisfactorily 
by these methods. Alloys with more than 
3% beta-stabilizing elements are gener- 
ally limited to flash-butt weldings. 

Welds of titanium to other metals are 
not advisable. 


INERT-GAS WELDING 


Air must be prevented from reaching 
the weld zone if contamination by oxygen, 
nitrogen and hydrogen is to be avoided. 
This can best be done with the inert-gas- 
shielded tungsten-arc method, with either 
argon or helium as the inert gas. 

Protect the underside of the metal from 
the air. For butt welds in thin sheet, a 
copper backing plate will accomplish this, 
provided both it and the work are flat and 


table 73 . . TYPICAL DATA FOR INERT- 
ARC BUTT WELDS 





Gage 
Comngien 





0. 106-0.016 
0.025-0.025 
0.040-0.040 
0 063-0 . 063 
0. 080-0 .080 
0.125-0.125 
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tightly clamped together (this will often 
aid in proper fit-up). For heavier mate- 
rial, a backing of inert gas is preferable. 

A follow-up stream of the inert gas 
is necessary to protect the hot metal from 
contamination by air until the weld bead 
has dropped below 1400 F. 

Sound welds have been made with 
tungsten electrodes (carbon should be 
avoided) with or without filler rod. Power 
is de straight polarity. The arc is erratic 
with ac, and reverse-polarity dc will melt 
the tungsten. 

For automatic welds, shear cuts must 
be straight and smooth. Best results have 
been reported with a gap less than 0.001 
in. in 0.016-in. sheet, and less than 0.003 
in. in 0.040-in. material. Excessive gaps 
lead to burn through in light material 
and a concave bead in heavy material. 

Typical weld data are given in the table. 
Speeds of 12 to 25 ipm are suggested as 
a starting point. Too slow a speed will 
cause an excessively wide bead; too fast 
a speed, inadequate strength. At a given 
material thickness, welding speed has 
more effect on penetration than the am- 
perage settings. Before any welding opera- 
tion, it will be safest to make test runs 
to determine optimum speed and amper- 
age. 

Low surface tension of molten titani- 
um makes it desirable to weld titanium 
in the horizontal plane if at all possible. 
It also means that more skill is required 
of the operator than with most other 
metals. 

If filler rod is used, be sure to provide 
shielding gas around it. 

One solution to the shielding problem 
developed at ITE Circuit Breaker was to 
construct a mild-steel chamber on the 
table of a welding positioner. The cham- 
ber is kept filled with inert gas and the 
operator manipulates work and tungsten 
arc from outside the chamber through 
shoulder-length rubber gloves sealed to 
the wall of the chamber. Work is viewed 
through windows made of ultra-violet ab- 


table 74... PHYSICAL PROPERTIES OF BRAZED JOINTS 





Bonding 
Agent 


Time At Temp, 
Min 


El . Failin 
3 Loed, Lb 





Silver 
Silver 


- 


ey Oooaonravocztwre 


— 


8175 
8300 
8500 
9040 
7605 
9275 
7050 
7300 
6250 
7675 


g52229338 





: “BT” alloy is a silver-copper eutectic, EF is Easy Flo No. 45. 
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sorbing acrylic sheet plastic. A double- 
seal gas lock is provided so small tools 
and parts can be inserted or removed 
without breaking the seal. 

Maximum accessibility and easy view- 
ing should be considered in planning of 
fixturing. If copper chill bars can be in- 
cluded they will restrict the heat-affected 
zone and decrease the time at elevated 
temperatures. Because the tungsten elec- 
trode does not require local shielding. 
long electrodes or special shapes are pos- 
sible to improve accessibility. 


SPOT AND SEAM WELDING 


Resistance welds, because of the short 
welding time and the close proximity of 
the faying surfaces, can be made without 
resorting to inert atmospheres. They 
should be chosen in preference to fusion 
welding whenever possible. 

Clean, as-rolled surfaces can be welded 
without further cleaning. In practice it 
may be necessary to clean with carbon 
tetrachloride, fine emery cloth, or an acid 
etch, depending on surface condition. 

A wide variety of recommended pro 
cedures have been suggested, all reported 
to have produced good results. This is ex- 
plained partly by variation in titanium 
from lot-to-lot and manufacturer-to-man- 
ufacturer, and partly by the fact that a 
variety of standard equipment and pro- 
cedures will produce satisfactory results. 

In general, Class Il and II] (RWMA) 
electrodes seem to be preferred with a 
high pressure and a short weld time to 
produce a fine micro-structure in the 
weld. One set of suggested conditions is 
shown in the table. 

Seam welds are readily formed. Both 
heat and pressure should be held to the 
minimum that will produce good results 
to avoid excessive indentation and expul- 
sion. Speeds should be 15 to 20 ipm. 


FLASH-BUTT WELDING 


Flash welding of Ti-150A is done on 
a production basis. Good results have also 
been cbtained with titanium and with 
other alloys. The operation must be per- 
formed quickly if a good weld is to be 
obtained. 

When welding 5/16-in. rounds, about 
3/32 in. of titanium was pushed up and 
25/64 in. burned off with an upset force 
of 6000 Ib. Tensile strengths of the parent 
metal, of flash-welded samples, and flash- 
welded and annealed for 1 hr at 1300 F 
samples, all fell in the range of 147,500 
to 154,800 psi. Yield strengths were in 
the range 132,600 to 137,700 psi. Elonga- 
tion of welded samples was off about 8% 
to 14 to 18%. Heat treatment produced 
little improvement in physical properties. 
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Limited attempts at brazing have been 
satisfactory when the operation is handled 
in an inert atmosphere. Torch brazing is 
possible with a special flux, but ductilities 
are low. 

Induction brazing has been employed 
at North American Aviation with good 
results. The brazing fixture is housed in 
a glass bell jar to contain the inert gas. 

Hard, brittle joints were encountered 
with brazing alloys containing copper, 
tin, cadmium, and zinc. Pure silver gave 
excellent results, producing negligible 
alloying effect on titanium and joint 
strength superior to silver alloys. 

As time at temperature decreases, 
strength increases for pure silver joints. 
Titanium can be brazed to most steels 
and non-ferrous metals by this method, 
though the low thermal expansion of ti- 
tanium may cause problems in joint de- 
sign and fixturing. The joint clearance 
should not grow larger than 0.0015 to 
0.005 in. with preplaced filler metal. 

Joints should be designed so the clear- 
ance will increase rather than decrease 
during the operation, putting the braze 
in compression during solidification. Too 
large a gap will cause splitting. 

For good joints between titanium and 
austenitic stainless, it is advisable to first 
plate the stainless with nickel, copper, 
cobalt, or iron, or to pre-tin the joint sur- 
faces. This will help prevent formation of 
chromic oxides that interfere with wetting 
by the brazing alloy. 

Cleanliness of the joint surfaces is 
critical. North American reports that the 
best method is to vapor blast or liquid 
hone. This avoids chemical solutions, can 
remove the excess parent metal on misfits, 
or help rework a tight-fitting joint. 


SOLDERING 


The only successful soidering method 
reported is to coat titanium surfaces with 
silver in a vacuum and then soft-solder 
the coated surfaces together. 


RIVETING 


Good riveting results are obtained with 
standard riveting guns and bucking bars 
with flush rivets. Cold driving results are 
not consistent, and rivet temperature 
should be about 650 F. 

Button-head rivets should be annealed 
for 20 min at 1300 F to set properly. Hot 
riveting can be done in a spotwelder fitted 
with counterbored electrodes to fit the 
rivet heads. 

Dimpling can follow general practice 
for 7075 aluminum, if the sheet is heated 
to 600 to 700 F by resistance elements 
in the squeezers. 


Cleaning and finishing 


Cleaning and descaling operations may 
be by either chemical or mechanical 
means. Belt grinding is a good cleaning 
method for strip; spot grinding with 
wheel or belt grinders is a suitable clean- 
ing method for sheet or bar. 

Heavy pieces can sometimes be cleaned 
by sand or shot blasting if the matte sur- 
face produced is not objectionable. 

Titanium readily acquires surface 
stains. These can usually be removed with 
alcohol or commercial dete:_cnts. No sur- 
face treatment has been reported that will 
modify the tendency to stain. 

Chemical treatments are the most satis- 
factory cleaning method but pose some 
special problems. Bath temperatures must 
be carefully controlled, for levels above 
800 F have caused fires. It has also been 
found that a major source of hydrogen 
embrittlement is in the use of chemical 
treatments where composition is not prop- 
erly controlled. 

The chart shows the curve for hydro- 
gen absorption in acid pickling baths con- 
taining nitric-hydrofluoric acid. It is evi- 
dent that the nitric acid content is the 
controlling factor in the amount of hydro- 
gen absorbed by the titanium sheet. It is 
evident that nitric acid content should not 
be less than 20%. 

One recommended bath is: 


47 + 2% 
2+ uu 
Balance 


The bath should be maintained at 80 
+ 10 F, and the titanium immersed for 
10 to 20 min. This pickle will remove less 
material and offer less danger of hydro- 
gen embrittlement than any of the other 
baths that have been tried. 


Nitric acid 
Hydrofiuoric acid 
Water 





ee ae Sas. 
Hydrogen ikea by Rem-Cru 
C-110M sheet in nitric-hydrofiuoric | 
acid pickling baths as a function of 
| nitric acid content 








— 














Following held constant 





3.002" pickle from— 
each side of a 
0.050" sheet 




















d 


























i 





20 40 60 
% HNO by weight 


Fig. 53 . . Hydrogen absorption in pickling 
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Standard 10-2 nitric-hydrofluoric acid 
baths for stainless steel are not advisable 
for titanium because of the danger of 
hydrogen embrittlement. 

To remove heavy scale that has formed 
at temperatures above 1300 F, a molten 
sodium hydride bath at 700 F is most 
satisfactory. This temperature must be 
closely controlled and should never be 
permitted to go above 800 F. 

One suggested cycle is 10 to 15 min in 
the molten salt bath, followed by a 
quench water rinse, then a dip in 10 to 
15% sulfuric acid, followed by a dip in 
one of the nitric-hydrofluoric baths. 

Molten sodium hydroxide (caustic 
soda) can be chosen instead of sodium 
hydride provided inhibitors are added. 

Other pickling suggestions include 5% 
fluoboric acid at 170 to 200 F. This will 
remove heavy scale but may remove too 
much titanium. A bath of 3% hydro- 
chloric and 2% hydrofiuoric acid at room 
temperature will remove scale without 
the caustic dip, but produces a dull etch. 

It may be advisable to follow mechapn- 
ical cleaning methods with a salt bath 
or acid pickle to remove imbedded par- 
ticles. Caution is advised in wire brush- 
ing to avoid iron pickup. 

Boeing has developed a scale-inhibiting 
treatment (patent applied for). A crystal- 
line coating of carbonates and _ nitrates is 
formed on the titanium prior to heating. 
The scale that forms is less tenacious, and 
tends to crack in cooling. Much of it can 
be removed with light rubbing. The re- 
mainder is removed in a modified nitric- 
hydrofluoric acid pickle. 


Because of the excellent corrosion re- 
sistance of titanium, no finishing treat- 
ment is required in many applications. 

Anodized coatings are readily produced 
at about 86 F in any of several solutions. 
Among them are 15% sulfuric acid, 15% 
orthophosphoric acid, or 1% chromic an- 
hydride. 

Titanium should be degreased with car- 
bon tetrachloride and a boiling sodium- 
carbonate dip, followed by a light hydro- 
fluoric acid pickle, before anodizing. 
About 10 min at 10 v in the anodizing 
solution will produce a good film. Color 
depends on time in the bath and ranges 
from gray to brown and finally tu blue. 

Some electroplating of titanium has 
been done. Key to good results appears 
to be complete freedom from oxide scale 
on the titanium. One procedure is to use 
a hot-salt chrome plating solution with a 
hot reducing flux, in which the titanium is 
electrolytically cleaned and then plated 
on reverse current. 
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Purpose of die casting is to achieve exactly the desired shape regardless of com- 


plexity of form, accuracy of detail, and smoothness of surface, with a minimum 
of secondary operations. Nevertheless, some machining is required, namely: 


Flash at the parting surfaces must be 
removed. Critical surfaces may need tru- 
ing to compensate for die-clearance 
drafts, or for slight distortion from non- 
uniform shrinkage. Holes not readily 
cored may have to be drilled. Threads or 
undercuts not possible or uneconomical 
to cast often have to be cut. Operations 
such as broaching, reaming or facing may 
be needed to bring critical dimensions 
within extremely close tolerances. 

Any machining on zinc alloys is easy 
and light, because they are free-machin- 
ing and comparatively soft (82 to 100 
Bhn). High speeds and light cuts gener- 


*Prepared by E. W. Horvick, American Zinc 
Institute, New York. 
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ally yield best results. Properly selected 
and ground tools have long life. 

Ordinary high-carbon steel tools work 
satisfactorily on zinc alloys, but HSS and 
Stellite are often preferred. 

Carbide tools can be used for all ma- 
chining operations, except tapping and 
certain types of threading. 

When general-purpose carbide tools 
can be used, they can be employed advan- 
tageously even on short runs. If special 
carbide tools are required for a job, long- 
er runs are usually necessary to offset 
higher tool costs. 

In machining the zinc alloys, metal may 
cling to or pile up on the cutting edge. 
Difficulty of this kind can be minimized 
by setting the tool correctly, by providing 


proper rake and clearance angles, by pol- 
ishing tool surfaces or clearance spaces, 
by avoiding drag through reduction of 
tool surface in contact with the work, by 
using the proper lubricant, or by some 
combination of these practices. 

Cutting Lubricants. A good deal of ma- 
chining of die castings is done dry, but 
for particular work and for most deep 
drilling and tapping, a lubricant may pro- 
mote faster cutting speeds and better fin- 
ishes. At one time 50-50 lard oil and 
kerosene was used. Less expensive is a 
light, odorless and non-volatile neutral 
oil taken from the cut between kerosene 
and light lubricating oil. 

It is unwise to use soap, wax, tallow or 
other viscous lubricants, nor should you 
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Fig. 54 . . Drills for zinc die casting normally 
have standard 118° point angle, and lip 
clearance of 12 to 15°. Carbide tipped 
drill for cotter pin holes has 130° point 
angle and the web is thinned for easy chip 
removal. A narrow flat ground along the 
cutting edge to give zero rake helps to 
prevent “grabbing” of the drill 


emit a lubricant simply because it would 
save cleaning before enameling or plating. 
No finish should be applied to any cast- 
ing without thorough cleaning first, re- 
gardless of whether a machining lubri- 
cant is used or not. Use of wax or tallow 
is justified only when the parts must be 
drilled or tapped after a finish has been 
applied. If a lubricant is then essential 
and oil spots will spoil the finish, tallow 
or wax may be used. 

Drilling. Carbon-steel drills are com- 
monly used for shallow holes, and for 
“opening” holes (removing fins). For 
deep-hole drilling, HSS drills (high spiral) 
are recommended. Occasionally drills 
with carbide inserts are employed for 
long-run production. 

Standard 118° drill-point angle is gen- 
erally recommended, but for special work, 
this angle may be varied from 90 to 136°. 
Flatter points minimize the tendency to 
run out when porosity is encountered in 
deep drilling. The sharper points minimize 
burr at break through, but grind a flat 
along the lip to provide zero or slightly 
negative rake at the cutting edge, and thus 
counteract any “corkscrew” or grabbing 
tendency. Whatever the drill-point angle, 
a flat on the lip is commonly used when 
drilling in soft metals, partly to reduce 
drill breakage. 

A lip clearance angle of 12° works 
satisfactorily in most drilling, but is often 
increased to 15°. 


For chip clearance, flutes larger than 
normal are helpful. Some manufacturers 
make a thin-webbed drill with wide flutes 
and narrow lands, for use in drilling die 
castings. When thick-webbed drills are 
used, it is desirable, if not essential, to 
thin the web near the point. 

One producer of die castings recom- 
mends two-fluted drills up to %-in. dia, 
three-fluted drills in %4- to %-in. sizes 
and four-fluted drills for all work above 
¥% in., but a drill manufacturer points out 
that new holes are always drilled with 
two-flute tools; drills with 3 to 4 flutes are 
used only to enlarge holes. As holes 
above (and often below) % in. are usually 
cored, these statements are not incon- 
sistent. 

Instances are reported in which 
straight-flute drills give superior service. 
One die caster says that straight-flute 
drills in sizes up to 3/16 in. are more 
efficient than spiral-fluted drills, and that 
carbon-steel drills of this type stand 
up well. However, with straight-fiute drills 
chip packing may result ‘£ deep holes 
are drilled from the solid. One maker 
recommends a fast spiral drill with a 
point angle of 130° for deep holes. 

High speeds and slow feeds are ad- 
vocated in drilling zinc alloys. Speeds 
from 200 to 300 fpm are generally satis- 
factory for HSS drills and about half this 
speed for carbon-steel drills. One shop 
reports 12,000 rpm in drilling deep holes 
of 3/16-in. dia, but this is much higher 
than average. 

Although some recommend that a lu- 
bricant or coolant always be used, much 
drilling, especially of shallow holes, is 
done dry. 


Tapping. Zinc alloys are so readily 
tapped with standard tools that it is 
cheaper to tap than to cast the thread. 
Holes fo> tapping are cored whenever 
practical. Core pins require some taper. 
Hence, cored holes are smaller at the bot- 
tom than at the top. Unless due allow- 
ance is made for this fact, or <he hole is 
drilled or reamed before tapping, tap 
breakage or a poor thread may result, 
especially in deep or blind koles. Hole 
size is commonly such as io yield 75% 
to 80% of full thread. 

Ground-thread taps, although not es- 
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sential, are often employed (especially in 
sizes above % in.) because they produce 
a smoother thread surface and minimize 
the chance of galling. Plenty of chip 
clearance is desirable. Two-fluted taps for 
holes up to about %-in. dia and taps with 
one less flute than standard for holes of 
other sizes are commonly preferred. Ac- 
cording to one large user, Lowever, three- 
fluted taps in sizes below % in. have 
longer life than two-fluted ones, because 
less surface bears on the threads being 
cut. 


For through holes, especially when not 
more than two diameters deep, there is 
much to be said in favor of the tap vari- 
ous'y called “gun,” “chipdriver,” and 
“spiral-point.” Chips are forced ahead ot 
the tap, and flutes can be shallower, thus 
strengthening the tap. Sizes above 5/16 
in. usually have three flutes. Lands are 
quite wide in taps of this kind, there may 
be considerable friction, and hence their 
use for short holes only. 

Spiral-point taps cut rapidly, but ere 
more difficult to grind than those having 
flutes that are straight throughout their 
length. One manufacturer recommends 
regrinding chip-driver taps after each 
2,090 holes tapped. Such taps generally 
have 5 to 6 threads of lead. The spiral 
point should always extend beyond the 
first full thread. 

For blind holes, especially those in 
which the thread must come close to the 
bottom, a_ straight-fluted tap, almost 
square at the end, that is, with a lead of 
only 1% to 2% threads, is generally em- 
ployed. One maker of taps advocstes HSS 
ground thread taps with 1i.:}t-hand 
spiral flutes for smooth and precise 
tareads in blind ho:es. Flutes should be 
large enough to give good chip clearance 
and the lands should be narrow to mini- 
mize friction. Such taps tend to break up 
chips and usually have three flutes for 
holes under % in. and four flutes for 
larger holes. The same tap with more of 
a point (a lead of 5 of 6 threads) can be 
used for blind holes in which the thread 
ned not come close to the bottom and 
for long through hoies. 

Rake ranges from 12° to 15%. On some 
taps, eccentric relief is frecuently pro- 
vided to reduce friction and galling. 


Back taper 








Fig. 55 . . Thread galling and sticking of the tap are minimized by proper rake angle, 


eccentric relief and back taper 
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Fig. 56 . . Tangent chasers for dieheads should be ground with a 5° rake when cutting either 
a Ful thread or merely chasing a cast thread. Set first full tooth at 0 to 0.003 in. below 


centerline of die 
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FIG. 57. 


. Special reamer has carbide inserts with narrow circular lands. The cutting edges 


on the inserts are given minimum undercut for a small amount of positive rake 
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Fig. 58 . . Tool angles for HSS and Stellite 
tools (top) are carbide-tipped tools (bot- 
tom) are recommended from wide industrial 
experience with turning zinc die castings 


Eccentric clearance also facilitates re- 
moval of the tap from the hole and pre- 
vents the tap from sticking. With small, 
conventionally ground taps, sticking can 
be reduced by grinding off or “breaking” 
the back corner of the lands at the oppo- 
site side of the flute from the cutting 
edge. Steep right-hand flutes sometimes 
prove advantageous, as they tend to carry 
chips out of the hole. 

The tendency of a tap to “load,” that 
is, to pick up metal on the cutting edge, 
can be minimized by keeping the tap 
sharp and by using a good lubricant. 

For holes of 1 in. dia and upward, ad- 
justable or collapsible taps are often used 
to advantage. One die caster recommends 
adjustable taps for thin-wall castings 
where holes are 1%-in. dia or larger. 

For tapered pipe threads, one maker 
recommends interrupted-thread pipe taps. 

In tapping, as in drilling, there are no 
definite rules for the best cutting speed. 
One maker recommends about 150 fpm. 
High-speed tappers are extensively used 
and, in some cases, from 2,000 to 4,000 
small holes per hour can be tapped. 

For most tapped holes in zinc-alloy die 
castings, Class 2 fits are specified. For 
Class 3 fits ground taps in machines 
equipped with a leadscrew may be re- 
quired. 
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It is often feasible to use self-tapping 
studs and screws (including drive screws) 
for certain classes of assembly. For zinc- 
alloy die castings, Parker-Kalon recom- 
mends the following types—Z, hex-cap, 
F, F-Z and U. Type U is a drive screw, 
all others being for application with a 
screwdriver or wrench. 

Threading. External threads are cast 
only at a die parting or where a split col- 
let arranged for automatic operation can 
be applied. In either case flash occurs 
along each side of the thread. Such flash 
must be removed, usually with a trim die. 
For satisfactory smoothness, the cast 
thread often must be chased. In many 
cases, it is more economical to cast a 
stud or projection to threading size and 
cut the full thread on it. 

Threads having no flash can be formed 
by a threaded bushing or solid collet set 
into a die. Such a bushing or collet is 
ejected with the casting and has to be 
unscrewed and returned to the die, slow- 
ing the casting cycle, but yielding a good 
thread that does not require chasing. 
Split collets, arranged for actuation by 
angle pins, are also used to form cast 
threads. Such collets do not have to be 
unscrewed but do leave some flash where 
split. 

Threading can be done successfully 
with button or Acorn dies in small sizes, 
but on large sizes the chaser dichead is 
recommended. Milled radial chasers are 
more generally preferred to the tapped 
form for zinc. One toolmaker recom- 
mends a 10° radial hook for straight 
threads and a 7° radial hook for tapered 
threads—and advocates a surface speed 
of 50 fpm for 34% to 7% tpi; 100 fpm 
for 8 to 11 tpi and 200 fpm for 12 to 32 
tpi. 

Tangent chasers are usually set on or 
near center for zinc to avoid rapid wear- 
ing behind the cutting edge. A 5° posi- 
tive rake is recommended. 

In *he case of round dies, one manufac- 
turer recommends a rake of from 15° to 
20°—with narrow cutting sections and 
eccentric relief on sizes of 7/16 in. dia 
and larger. Dies, it is stated, are usually 
run 10 to 15% slower than taps. Self- 
opening or solid-adjustable dies are rec- 
ommended for the larger sizes of threads. 

In connection with threading, it is well 
to observe that special “spe:d-nuts” of 
spring steel are now available. In some 
forms, these nuts have no threads but 
slip over smooth unthreaded studs and 
have barbs that grip the stud. Such speed 
nuts are primarily suitable for light as- 
sembly jobs, and are employed chiefly in 
small sizes, but, where they can be used, 
threading operations can be eliminated. 
Speed nuts have been found economical 
in attaching zinc-alloy die-cast emblerhs 
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table 75 .. STANDARD FOR DIAMOND BORING TOOLS 
(ali dimensions in inches) 





Primary Secondary Height of 

clearance clearance Nose top face 

Dia of Tool-shank angle a, angle b, angle ¢, above center, 
hole bored deg deg deg H 


% to % % 
—0.0002 25 


Keto % M 


% tol % 
—0.0002 
+0. 0006 

ltolk Sig 
—0.0002 


1W%to2% % 
—0.0002 


above 2% % 
—0.0002 
+0 .0006 

above 2% % 
—0.0002 
+0. 0006 





and trim to home appliances and to auto- 
mobiles, as well as in other similar appli- 
cations. Threading can also be avoided 
by using integrally cast studs which are 
sometimes cast with hollow points. Such 
studs are subsequently headed over, spun 
over, or struck with a staking tool to 
effect assembly. 

Reaming. Holes are often cored to 
reaming size, hence the cost of drill jigs 
and of drilling is avoided. The machine 
reamers commonly used have 6 straight 
flutes, but one manufacturer states that 
8 flutes, irregularly spaced, yield better 
results. Spiral flutes are sometimes rec- 
ommended and are required, of course, for 
a hole having a keyway. Rose reamers 
are not recommended. 

Deep flutes are advised, and polished 
flutes have been found to avoid loading. 

Zero rake is customary, and clearance 
generally approximates 10°. 

Many standard reamers have a land 
that is too wide for best results with zinc 
alloys. A land about 0.015 in. wide is 
frequently recommended, but this is often 
ground down to around 0.007 or even 
0.005 in. to obtain freer cutting. 

If 1/32 in. or more metal is to be re- 
moved, it is sometimes recommended that 
the reamer be ground with a stepped por- 
tion at the end, about 0.005 in. smaller 
than the reamer body. 

Most of the cutting with a reamer is 
done by the nose, which is beveled to 
provide a lead, usually at a 45° angle. 
Once the initial grinding of the flutes and BREET Bil 


lands is correct, little other grinding is Fig. 59 . . Skiving or shaving too! provides a smooth tangential cut to finish die-cast parts. 
required subsequently, except at the lead Tolerances as close as +0.0005 in. can be held 


Side clearances equal 
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end, though in some cases, a very lugnt 
cut may be taken off the radial face of 
the flutes. In grinding the lead bevel, a 
clearance angle of about 16° is advo- 
cated. 

In some shops, HSS reamers are used 
exclusively. For some high-production 
work, carbide-tipped, inserted - blade 
reamers are employed. Carbide tips are 
occasionally applied in solid reamers for 
long-run work. 

As in other machining, the speed rec- 
ommended for reaming varies consider- 
ably with conditions. In one case, a 
standard rearer of 0.623-in. dia running 
at 6C0 rpm gives good results. 

Spot Facing. The facing tools, accord- 
ing to some engineers, should have an 
odd number of large tecth, usually a 
maximum of seven, with plenty of chip 
clearance between them, but many spot- 
facers with an even number of teeth are 
used with satisfactory results. Zero rake 
and 12° clearance are used. 

In spot-facing large work, and in re- 
moving heavy flash, a spring plunger is 
irequently used to prevent the tool from 
pulling the work out of the fixture. Also, 
in removing heavy flash, it has been 
found advantageous to turn the cutting 
face of the cutter through an angle of 15° 
or 20°. This reduces the size of the facing 
burr. If the fin is on the outer edge of 
the casting, the chips should be turned 
toward the center of the part being faced 
—the metal being sheared toward the 
solid portion of the casting. If the fin is 
on the inner edge, the metal should be 
sheared outward. This practice is helpful 
only where the fin is perpendicular to 
the surface and covers only a portion of 
the width cf the surface being faced. 

Turning and Boring. For turning with 
HSS or Stellite, a back rake of 0° to 
+20° and an end relief from 8° to 20° 
(15° is the average) are commonly rec- 
ommended. Some consider an end-relief 
angle of 7° sufficient, but this angle must 
always be large enough to prevent any 
drag on the heel of the tool. Where side 
cutting is involved, a side relief of about 
4° min is recommended. 

With carbide tools the end relief should 
not exceed 6° to 8° and the back rake 
should be within the range of +5° to 
+10°. The side cutting angle may be 
from 10° to 20°, but is not of vital im- 
portance, sometimes being 45° or more. 
The end cutting-edge angle is commonly 
from 5° to 10°. The nose of the tool is 
rounded to a maximum of 1/32-in. 
radius. 

For roughing cuts with carbide, try an 
initial surface speed of 250 fpm. Many 
jobs run as fast as 400 fpm. For finishing 
cuts, speeds of 400 fpm and upward are 
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advocated. Feeds vary from 0.005 to 
0.0625 ipr. 

Diamond boring miglit well be used 
more often than it is, because exceptional 
smoothness and exceedingly close limits 
can be obtained. Diamond tools can bore 
many tuousands of holes without relap- 
ping. Because of the high speed and con- 
sequent saving in time, over-all costs may 
be lower than for other tools. Although 
no lubricant is needed, a light emulsified 
oil is sometimes used to aid in chip re- 
moval. The lowest economic cutting speed 
is given as 200 to 300 fpm but a speed of 
800 to 1,500 fpm is advocated. Very fine 
feeds ranging from 0.005 to 0.004 ipr are 
recommended. Depths of cut should not 
exceed 0.008 to 0.025 in. Smoothness of 
one micro inch has been attained. 

Results approximating, though not 
quite equalling those realized with dia- 
mond tools, can be produced with carbide 
tools, especially when used in precision 
boring machines. 

Skiving. Parts having surfaces of rota- 
tion, and of shapes commonly produced 
from bar stock, often can be made more 
economically by die casting, then skived. 
Skiving tools can be made of carbon or 
HSS steel. For long runs, carbide tips are 
suitable. A clearance of 2° to 5° is usu- 
ally secured by tilting the tool. End rake 
(corresponding to top rake in a conven- 
tional tool) is +7° to +8°. A lead angle 
of 5° to 25° is satisfactory. Cutting speeds 
should be higher than for conventional 
turning. 

Hollow Milling. Hollow mills are some- 
times used effectively in a drill press for 
turning short diameters from which rela- 
tively little metal must be removed. 

Milling. The milling of die castings is 
uncommon, but entirely feasible. 

Stock cutters can be employed, pro- 
vided the teeth are given 10° clearance. 
Although a rake angle of +10° is satis- 
factory, a 15° positive rake is often used. 
A higher spiral angle than for standard 
cutters is advocated. Staggered-tooth cut- 
ters are good for deep slots, because they 
make finer chips and give a better finish. 

Broaching. Although broaching of zinc 
die castings is not common, it is per- 
formed easily. Often a hole already close 
to specifications can be accurately sized 
and given a very smooth finish by using 
a burnishing broach only. In some cases, 
broaching may yield better results than 
reaming. 

Shaving and Trim Dies. Press tools are 
extensively used to trim fins from castings 
and shave specified features. They are 
commonly made so that the opening has 
a %-in. straight land to permit regrind- 
ing the face without changing the size. A 
rubber cushion is sometimes used to force 
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the casting back through the shaving die, 
but more often the casting falls into a 
chute, or is caught by hand. 

If, in shaving, fins or chips stick to the 
punch, they may mar succeeding cast- 
ings. In one shop, difficulty of this kind 
is avoided by covering the face of the 
casting with a sheet of tissue paper be- 
fore shaving. Chips are also blown off by 
an air jet. 

One successful broaching job on a 
punch press used a broach with the teeth 
sloped 15° and given a 7° clearance and 
zero rake. These teeth removed, respec- 
tively, 0.0025 in. of metal for the first 
two; 0.002 in. for the third, 0.001 in. each 
for the fourth and fifth, and 0.005 in. on 
the sixth. A hole drilled about 0.015 in. 
undersize is shaved by a punch which re- 
moves 0.0075 in. of metal on a side. 

Cored holes are readily broached to 
size, at the same time removing any fins. 
Tumbler holes in a die-cast lock cylinder 
are cleared of fins in this manner (at the 
rate of about 1,000 an hour), using a set 
of broaches that float on a pin and are 
guided by the fixture which holds the 
piece as the broaches are actuated by the 
ram of a light arbor press. 

Grinding and Polishing. The term 
“grinding” as used here normally refers 
to removal of fins and to other surfacing. 
in which considerable metal is removed 
and the contour of the piece actually al- 
tered. 

In most grinding and polishing the cast- 
ing is held by hand, since precision in 
making the cut usually is not required 
Precision cylindrical or surface grinding 
is readily done, however, provided a type 
of wheel that will not load excessively is 
employed or if the wheel is dressed with 
sufficient frequency. Centerless grinding is 
also feasible. 

Most grinding is done dry or with a 
waxed wheel but, especially in precision 
grinding, a liquid lubricant may be used. 
Some grinding is done with 60-grain 
resinoid-bonded wheels without perfora- 
tions and lubricated by frequent applica- 
tion of wax to the cutting face of the 
wheel. For a smoother finish, the same 
type of wheel with 100-grain abrasive 
meets requirements. In one shop, where 
wheels 23 in. in dia by % in. wide are 
run at 1,200 rpm, waxing is done with a 
grease stick whenever the wheel is re- 
dressed, or about 20 times during the 
life of the wheel. The stick is held against 
the wheel until all the pores are closed, 
making a perfectly smooth grinding face. 

Polishing wheels are sometimes given 
a wax treatment under vacuum by the 
makers. The wax penetrates the entire 
wheel. As the wax has a relatively low 
melting point, it softens and lubricates the 
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cutting race wnen only a small amount of 
heat is gerierated. Such treatment is ef- 
fective in reducing loading. 

Much loose abrasive grain is employed 
in loading disks for grinding flat or con- 
vex surfaces or edges of die castings. Die 
casters report using 60, 100, 120, 150 and 
180 grain for this work. When the finer 
grains are used, a preliminary and coarser 
grinding operation on the casting is often 
required if much metal is to be removed. 

Polishing is done on felt or canvas 
wheels to which abrasive has been glued. 
No. 180 aluminum-oxide abrasive or 
emery is glued to the wheels for rough- 
ing and No. 240 grit for finishing, the 
surface speed of the polishing wheels 
being from 5,000 to 6,000 fpm. 

Belt Grinding. Fiexible abrasive belts 
of 220 to 280 grit size, aluminum oxide 
or silicon carbide, are used for removing 
flash and flats and blending contours. 
More uniform finish is produced with 
silicon carbide, thereby reducing buffing 
costs. Flexible belts allow contour polish- 
ing. Lubricate the belt with a grease of 
low-melting point type to attain better 
luster; heavy greases will load the belt. 
A resin-bonded belt is required when liq- 
uid lubricant—soluble oil for example— 
is used. And here a finer grit is needed 
than for a dry-operating glue-bonded 
belt, because the cutting action is more 
effective. Belt speeds range up to 7000 
fpm. 

For flash removal and facing, the work 
is usually guided by hand and pressed 
against the belt which, in turn, presses 
against a platen, usually flat. Occasionally 
a backing plate curved to fit a special 
casting contour or a flexible backing is 
employed, the belt yielding to fit the con- 
tour when pressed against the backing by 
the casting. Where precise machining is 
required, a holding device rested on and 
sometimes traversed with, a table is em- 
ployed. Tolerances within 0.001 in. to 
0.002 in. can be held and good flatness 
can be attained. 

Today, the proportion of castings re- 
quiring grinding and polishing (as distinct 
from buffing) is lower than formerly, part- 
ly because of the greatly improved finish 
of castings produced im highly polished 
dies with improved casting technique. 

Buffing. This operation is commonly 
done on castings to be plated, whether 
or not they have been previously ground 
or polished. It is accomplished with mus- 
lin or canvas wheels, loose or bias- 
stitched, using tripoli or other buffing 
compounds, generally applied in stick 
form, The wheels may be of any desired 
width and are generally run at a surface 
speed of 5,000 to 10,000 fpm. 

Coloring is occasionally done after 


buffing and either before or after plat- 
ing, using a soft, dry wheel. It is best to 
avoid the use of lime compounds in col- 
oring, however, because they sometimes 
form insoluble precipitates in the chem- 
ical cleaning operations, which should 
precede plating. Compounds containing 
grease of high melting point also should 
be avoided, as they may not be removed 
entirely even in hot alkaline cleaning 
solutions. 

Burnishing. Outside burnishing is some- 
umes done by forcing die casting through 
suitably shaped holes in hardened dies. 
In some cases, the burnishing is done at 
the same time that flash is removed from 
the parting line. The die can be made in 
the same way as a shaving die, the open- 


_ing being from 0.0015 to 0.002 in. 


smaller on a side than the section where 
the flash occurs. Sharp edge at the periph- 
ery of the opening is slightly rounded 
with fine emery cloth. When so made, the 
die not only shears the flash but brightly 
burnishes the face sheared, leaving a sur- 
face which can be buffed readily and with- 
out the “whiskers” sometimes left by the 
usual shaving die. Considerable economies 
in buffing are sometimes realized by this 
procedure, especially if the contour is ir- 
regular. The casting, however, must be of 
a shape and section thickness to withstand 
without undue distortion the heavy pres- 
sure required to force it through the die. 

Tumbling. Small diecastings are pre- 
pared for plating by tumbling. Surfaces 
thus produced are adequate for some 
grades of work. Tumbling is commonly 
done in wood-lined metal barrels, some- 
times dry and in other cases wet. 

For the initial cutting-down process, a 
coarse abrasive mixture and hard cutting- 
down chips are employed. For the second 
operation the same chips are used but the 
abrasive is replaced by a special burnish- 
ing compound. To produce the final lus- 
ter, or “color,” the tumbling is continued 
with coloring chips or a special coloring 
compound. 

Tumbling dry in abrasive is frequently 
employed on small parts to remove burrs 
or light fins. This results in the rounding 
of sharp corners and in some dimen- 
sional change all over. It is used chiefly 
for hidden parts not requiring an applied 
finish. 

Tumbling in graphite is an excellent 
treatment for small hidden parts, such 
as those used in lock assemblies, and 
those subject in service to light rubbing 
in contact with mating parts. Such treat- 
ment applies a light film of lubricant 
which is fairly enduring and may aid in 
avoiding sticking. 

Sawing. Sawing is sometimes used to 
remove sprues or gates from die castings. 
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Band, circular, or jig saws can be em- 
ployed. They should have enough tooth- 
set to clear the saw. For most sawing, 
about 7 to 10 teeth per in. are recom- 
mended, but for sawing thin sections the 
number of teeth must be increased. Speed 
of circular or bandsaws should be ap- 
proximately 1,000 to 3,000 fpm. 

Circular saws of about 18 gage, 10 in. 
dia, have been used successfully. Band- 
saws of the soft back type, 8 teeth per 
in., 0.032 in. thick, and set to cut a slot 
about 1/16 in. wide, give good results. 

Jig saws having 8 teeth per in. and 
making about 250 to 300 strokes per min- 
ute are recommended by one manufac- 
turer. Flexible-back, 6 in. blades 5/16 in. 
wide and 0.040 in. thick are used, as are 
also HSS blades. 

Spinning. Spinning operations are quite 
frequently performed in fastening die 
castings together or to parts made of other 
metals. The portion to be spun is gener- 
ally a thin lip provided for the purpose, 
or the counter-sunk end of a projecting 
stud which passes through a mating part. 
As the metal is quite ductile, ordinary 
spinning tools can be employed. The work 
can be done rapidly. One engineer states 
that carbide spinning tools repay the 
extra cost involved. 

Swaging. Cold swaging improves ten- 
sile strength of the part swaged, up to a 
reduction in area of 40%. It does not 
make the standard zinc die-casting alloys 
sensitive to sub-surface attack. 

Riveting and Staking. Riveting of die 
casting (either riveting two castings to- 
gether or one casting to a mating part of 
another metal) is a common operation. 
Rivets or studs are generally cast as an 
integral part of the die casting and are 
readily headed over. The ends of integral 
rivets are sometimes spread by striking 
with a staking tool, especially when the 
surfaces struck are hidden. 

Gear Cutting. Because it is possible to 
cast gears of almost any type with the 
teeth ready-formed to correct contour 
and exacting dimensional limits, teeth are 
seldom machined. With die-cast spur 
gears, a slight draft is sometimes needed 
to clear the die, especially if the gear 
has a wide face. If a tooth face without 
draft is essential, it can be machined or 
draft can be removed rapidly by using a 
properly ground shaving die or a broach 
in the case of an internal gear. 

Punching. Piercing of holes can be 
done on die castings up to ¥% in. thick, 
when supported. Often, holes can be 
punched more rapidly than they can be 
drilled. Cored holes often contain a cast- 
ing fin which is conveniently cleared by 
a punching operation. 

When fins are to be punched from 
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table 76 .. COMPOSITION AND PROPERTIES OF ZINC ALLOYS FOR DIE CASTING 





ASTM 
SAE 


xxi xxV 
903 925 





Compression strength, psi 
Melting Point, F 


0.75 to 1.25 
3.5 to 4.3 
0.03 to 0.08 
0.100 
0.007 
0.005 





cored holes, it is sometimes helpful to 
use a sufficient taper in the hole to per- 
mit of using the hole itself as the die. 
By punching the fin toward the large end 
of the hole, burrs or “whiskers” that 
otherwise may be left in the holes by the 
punch generally can be eliminated. The 
included angle of the taper in these cases 
ranges from 3 to 20°, depending on the 
conditions. 

In clearing flash from holes by punch- 
ing, it is not always necessary to use a 
punch of the exact size and contour of 
the hole. If the diecasting die is made so 
that the flash is thin at the edges of the 
hole but is thick at the center, this flash 
can be punched out by a much smaller 
tool. This makes it possible to use float- 
ing punches and avoids need for sharp- 
ening. Some “whiskers” are left at the 
edges of the holes, but they can be re- 
moved readily by scratch brushing if nec- 
essary. 

Filing and Burring. Filing is frequent- 
ly used to remove burrs or light fins, 
chiefly on short-run jobs. The current 
trend, however, is to avoid filing by good 
design, by improved casting technique 
and by effective use of well-made trim- 
ming tools. Any file suitable for rapid 
work on soft metal can be employed. 
Single-cut, relatively coarse teeth general- 
ly give excellent finish and do not load 
easily. 


‘Burrs or rotary files of standard types 
are sometimes used to advantage (as in 
cleaning fins at intersections of cored 
holes) where other cleaning tools would 
be awkward. 

Burring of small parts is rapidly, eco- 
nomically and effectively done by tum- 
bling under proper conditions. 

Bending and Forming. These opera 
tions can be accomplished because the 
metal is quite ductile. Mild heating, from 
150 to 212 F, may help, but is seldom 
required. Since the ductility of the zinc 
alloys remains substantially unchanged 
with aging, bending can be done long 
after casting. 

It is sometimes possible to make pairs 
of fittings, rights and lefts, by using a sin- 
gle-cavity die and appropriate to bending 
some part of the casting. Further, some 
hollow sections that cannot be cored if 
curved can be cast straight and bent later 
to the desired shape. Also, parts of a 
piece which are cast in one plane can 
be bent or twisted into another plane. 
Finally, straight solid parts that are sim- 
ple to cast can be bent into shapes that 
could not be cast or that, if cast, would 
require much more expensive dies. 

Knurling. Although feasible, knurling 
is seldom required on die castings, be- 
cause it is usually a simple matter to die 
cast a knurled surface, or to use flutes 
or some substitute for knurling which 
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serves the same purpose and can be pro 
duced in the casting process. It is seldom 
feasible, however, to cast a knurled sur 
face around a complete circumference of 
a cylindrical casting, but complete cir- 
cumferences are easily knurled after cast- 
ing. 

Finishing of Zinc Die Castings. Zinc 
and zinc alloys normally require no coat 
ing for protection. In many cases, decora- 
tion is the only object for painting o 
plating..Recently, however, zinc die cast 
ings have entered fields where severe ser. 
vice conditions demand the use of s 
coating for added protection. 

Polishing and Buffing. The amount of 
work done on the casting before plating, 
will to a large extent, govern the finished 
appearance. Rolled zinc normally requires 
only buffing and coloring to prepare it 
for plating. 

Polishing with abrasive belts is fairly 
common, but light polishing and satin- 
surface finishing may be accomplished 
by two other methods. In the first, the 
work is tumbled with abrasive, wood- 
chips and a dry lubricant. By using a 
sequence of abrasive sizes, die castings 
can be freed of fine fins and brought to a 
surface suitable for plating. 

The second method is applied to parts 
of complex shape and with cored holes. 
Here greaseless compounds are used with 
flexible wheels. 

Where a final high luster is desired, 
buffing and coloring are required. Buffing 
is best done with tripoli on cloth wheels 
in stitching pattern and hardness that de- 
pend on shape of the piece. In the case 
of zinc, the tripoli must be free cutting, 
because excessive pressure results in drag- 
ging and waviness. Buffing wheel speeds 
should not exceed about 8500 sfpm for 
die castings or 5500 sfpm for rolled zinc. 
Speeds about 4,000 sfpm are increasingly 
common. But select buffing compounds so 
that they are compatible with the clean- 
ing system. Avoid a binder not readily 
removable in the cleaning operation. 

Cleaning. Plated coatings do not adhere 
well to poorly cleaned zinc surfaces. The 
surface must be free from grease, dirt, and 
reaction products, particularly when the 
work is to be plated with copper. 

Simple electrolytic cleaning is not en- 
tirely satisfactory when heavy grease 
films are present. Therefore, preliminary 
cleaning with solvent (trichlorethylene) 
is widely used, followed by an alkaline 
cleaner and an acid dip. Select an alka- 
line cleaning procedure with care, be- 
cause formation of blisters in copper de- 
posits can result from excessive alkaline 
cleaning, resulting in poor adhesion and 
inferior service. 

Cleaning times vary with the type and 
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amount of grease, the type and concen- 
tration of cleaner, etc. In general, how- 
ever, relatively strong cleaners should not 
be operated cathodically with strong evo- 
lution of gas for periods exceeding 15 sec. 
For conveyor operation, when the work 
has been completely degreased, simple 
immersion cleaning is often sufficient. 

It is important that the last traces of 
alkaline materials be removed before 
plating. This is best done by thorough 
rinsing alternately in hot and cold water, 
followed by a suitable acid dip. 

Requirements for acid dips vary with 
the operating conditions. Solutions of 
$ to 10% hydrochloric or sulfuric acid 
have been used. For mild conditions, 
acetic acid has been suggested. 

In hand dipping, immersion periods of 
the order of 5 sec. or less are common. 
In conveyor operations where immersion 
time is fixed, it is necessary to adjust the 
acid concentration so that copious gas 
evolution and visible discoloration of the 
surface are avoided. 


Coating Thickness. Service tests carried 
out by the New Jersey Zinc Co show that 
a direct relationship exists between coat- 
ing thickness and service life. The follow- 
ing coating specification, B142, has been 
adopted by the ASTM: 


Minimum Coating Phickness, In. 


Type Type Type 
FZ KZ Qz 





Copper +nickel..... 0.00125 0.00075 0.0005* 

COPOER. cc cc cece ves 0.0004 0.0003 0.0002 

Final nickel........ 0.0005 90.0003 0.0003 

Chromium......... 0.00001 6.00001 0.00001 
(if required) 





*Total of 0.0003 in. if nickel only is used 


The all-nickel type of heavy coating 
offers some advantages over the copper- 
nickel system of plating but can only 
be applied to relatively simple shapes. 

Direct Copper Plating. In this system 
of plating, the work is cleaned and a coat- 
ing of copper is applied from a copper- 
cyanide solution. Following this, the re- 
mainder of the coating is then built up 
in a warm nickel bath. 

The cyanide copper solution most com- 
monly used is that containing Rochelle 
salts. A typical formulat is as follows: 


Copper cyanide........ 3.5 oz/gal 
Sodium cyanide........ 4.6 oz/gal 
oz /gal 


This solution is operated commercially 
in the 120-180 F range, though the nar- 
row range between 130 to 140 F is pre- 


tBloom and Hogaboom, “Principles of 
Electroplating and Electroforming,” Mc- 
Graw-Hill, 1949, p297 


ferred. Current densities range from 20 
to 50 amp per sq ft, though most plants 
operate between 20 and 35 amp per sq 
ft. 

Many operators agitate the work while 
copper plating, using copper-rod agita- 
tors moving from 6 to 16 ft per min. 

The copper-nickel system is not advo- 
cated for coatings less than 0.0005 in. 
total thickness. The copper layer must be 
thick enough to prevent complete absorp- 
tion in the zinc-alloy base and protect 
the zinc from attack by the nickel solu- 
tion. 

Nickel Coating. Neutralize the alkaline 
cyanide-copper solution adhering to work 
by thoroughly rinsing, immerse briefly in 
a 5-20% sulfuric acid by volume solu- 
tion at room temperature, and rinse. 

Proprietary nickel baths capable of 
depositing a bright nickel that will require 
little or no buffing have been developed. 

Copper-nickel coatings are likely to 
develop unsightly brown stains when ex- 
posed outdoors unless the nickel coating 
is relatively impervious. Minimum thick- 
nesses given should be rigorously ob- 
served. 

Chromium Plating. Chromium may be 
applied as a thin finish coating over nickel 
from one of many solutions available 
commercially. The following formula is 
typical: 


Most commercial chromium-plating so- 
lutions are operated at about 115 F at 
current densities from 100 to 200 amp per 
sq ft. Normally a 2 to 5 min. deposit 
is sufficient. 

Deposits in the order of 0.0002 in. can 
be produced directly on zinc, but the 
coatings require buffing, and are not gen- 
erally corrosion resistant though they 
will improve the wear resistance. 

Brass Plating. This is readily accom- 
plished in a standard type of brass solu- 
tion: 

Copper cyanide. ...2.8-4.2 oz/gal 
Zinc cyanide....... 0.9-1.4 oz/gal 


Sodium cyanide. ...4.5-6.75 oz/gal 
Sodium carbonate. .2.0-8.0 oz/gal 


This solution is commonly used at 
room temperature or 100 F, employing 
80% copper—20% zinc anodes, and cur- 
rent density of 5 to 15 amp per sq ft. 
No cathode agitation is necessary. 

Thin coatings of direct brass are suit- 
able only for indoor use under mildly 
corrosive conditions. Where outdoor ex- 
posure or severe indoor conditions pre- 
vail. thicknesses of 0.0008 in. to 0.001 in. 
are required. 

Organic Coatings. The organic coatings 
applied to zinc fall into two general 
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classes: those which harden at room tem- 
perature and those which require bak- 
ing. In general, the baking types have been 
found to be more strongly adherent. 

Good adhesion and satisfactory ser- 
vice cannot be expected of any organic 
coating unless the metal surface is thor- 
oughly cleaned. Grease and other surface 
contaminants may be removed by alka- 
line cleaning, either electro or immersion. 
However, such cleaning leaves a thin film 
of alkaline zinc salts which simple rins- 
ing does not remove. Thus, rinsing is 
required and then brief immersion in cold 
10% hydrochloric-acid solution. A hot 
water rinse follows. 

Fairly effective cleaning can be ac- 
complished by means of organic sol- 
vents such as trichlorethylene, zylene, 
ethyl acetate, carbon tetrachloride and 
the like. Such cleaning should be fol- 
lowed by an acid dip to remove any ox- 
ide films which might be present. 

Chemical pretreatment of surfaces in- 
volves the use of phosphate solutions. 
Blasting with sand or grit is an effective 
treatment of a zinc surface prior to 
painting. Grease and oxide films are re- 
moved; the roughened surface prompts 
good adhesion. Sand or grit of 80 to 100 
mesh has proved effective. The rough sur- 
face requires several coats of an enamel 
with good filling properties to obtain a 
glossy finish. 

Baking Temperatures. Since zinc has a 
relatively low melting point, attention 
must be paid the influence of high bak- 
ing temperatures, 

It is difficult to set definite limits for 
permissable baking temperatures for 
rolled zinc, because of the variety of 
shapes and sizes available, but the fol- 
lowing temperatures should not be ex- 
ceeded for total baking time of “% to 
3 hr: 


Zinc Metal 








The temperatures given for soft-rolled 
zinc can safely be used only when the 
material is in the form of flat strips or 
fabricated objects involving minor de- 
grees of deformation. Fabricated objects 
subjected to relatively severe deforma- 


.tion during fabrication should be baked 


in accordance with the limits set for hard 
rolled zincs., 

The problem of maximum safe baking 
temperatures for zinc die castings has 
largely been eliminated through the de- 
velopment of synthetic-resin finishes 
which can be baked at 200 to 300 F. 
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Iodide and sponge zirconium and zir- 
conium alloys with Brine hardness 
less than 200 are readily fabricated in 
commercial equipment ‘: operations 
where the metal does n° require lubri- 
cation to prevent seizing to the working 
surface. Hot working by forging or roll- 
ing is easily accomplished as the work 
is covered with oxide; extrusion and 
drawing require special techniques to 
produce an acceptable product. 

Zirconium hot works easily at tempera- 
tures well below those normal for steel. 
The deformation resistance of mild steel 
at 1600 F is equivalent to that of iodide 
zirconium at 1350 F and to zirconium 
alloy of 230 Bhn at 1500 F. As the 
temperature increases, the pressure re- 
quired to deform zirconium decreases 
rapidly. 


The quality of the ingot, both chemi- 


cally and physically, plays an important 
part in determining the ease with which 
zirconium is fabricated. For example, 
sponge zirconium metal, because of its 
higher gas content, is much more diffi- 
cuit to work at room temperature than 
iodide zirconium. Oxygen and nitrogen 
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markedly imcrease room-temperature 
yield strength and decrease ductility. The 
difference in cold formability of iodide 
and sponge zirconium becomes obvious 
in drawing tubing or shapes. Many 
shapes, readily made from iodide zir- 
conium, are difficult to make from 
sponge zirconium. If zirconium is con- 
taminated with gas during melting or 
fabricating, the resultant material will 
be more difficult, and in some cases im- 
possible, to cold work. Thus, for good 
formability the gas contamination of 
zirconium, both iodide and sponge, should 
be kept at a minimum. Because the 
strengthening effect of dissolved gases is 
lost at moderate temperatures, both 
sponge and iodide zirconium can be 
readily hot worked. 


HEATING FOR HOT WORKING 

When zirconium is heated in air, it 
reacts with both oxygen and nitrogen to 
form gross scale on the surface. Be- 
neath this is a diffusion zone hardened 
by oxygen and nitrogen in solid solution. 
This scale contains two layers, an outer 
white or buff scale (ZrOz) predominating 


Zircontiu 


at temperatures below 1920 F and an 
inner black scale (ZrOo, ZrN) occupying 
the greater thickness at temperatures 
above 1920 F. Some preliminary data 
also indicate that hydrogen content of 
zirconium is increased by heating in nor- 
mal furnace atmospheres. Hydrogen con- 
tents, averaging 40 ppm in zirconium 
ingots, have increased to 50—60 ppm 
in hot-rolled strip processed in commer- 
cial equipment. Hydrogen contents as 
low as 25 ppm can cause serious em- 
brittlement under certain conditions. To 
reduce the hydrogen content of zir- 
conium, it is necessary to heat to 1830 
F in high vacuum. 

For experimental fabrication in the 
laboratory, zirconium is usually heated 
in electric furnaces in a flow of argon 
or other inert gas. Commercial oil- and 
gas-fired furnaces have been used without 
serious contamination. Scale should be 
removed from the furnace and a clean 
surface prepared on which the zirconium 
is placed. Care should be taken that 
flames do not impinge directly on the 
surface of the zirconium. 

Heating ingots inductively or in salt 
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or lead baths has advantages for some 
operations. When extrusion billets are 
heated in molten salt baths, rapid and 
uniform heating is obtained and the 
molten salt adhering to the billet provides 
some lubrication. 

Time and temperature limits for heat- 
ing in ordinary furnace atmosphere de- 
pend on the size of the piece, the opera- 
tion, the amount of material that can 
be removed later by pickling, and other 
factors. A 10-in. ingot can be heated for 
2 hr at 1800 F prior to forging into a 
2%-in. slab which will have only a few 
mils of the surface contaminated. How- 
ever, if 0.1-in. sheet is annealed for 2 hr 
at 1800 F it will be heavily scaled and 
severely warped. For forging and rolling, 
zirconium should be heated to a tempera- 
ture high enough to complete the opera- 
tion without reheating, thus keeping total 
time heated at a minimum. Sponge-zir- 
conium-alloy ingots up to 12-in. dia do 
not have to be preheated and can be 
placed directly in the furnace at the 
forging temperature. 


INGOT FORGING 

Arc-cast zirconium ingots are currently 
made in diameters from 4 to 12 in. 
with weights up to 1000 Ib. Prior to 
fabricating, ingots are rough-machined 
to a diameter where their surface is rela- 
tively free from defects. Remaining de- 
fects are removed by grinding. If the 
side of one section of the ingot is not 
as smooth as the remainder, it is ma- 
chined to a smaller diameter, with a 
taper of 30° between the two. Such 
gradual steps will not affect the quality 
of the fabricated shape. 

A recent innovation is the conditioning 
of zirconium ingots on the surface by 
shielded arc welding. On 4-in. ingots 
the metal has been fused to a depth of 
%6 in. with a current of 280 amp. 

Ingots 4-in. in dia are heated for not 
more than 1 hr at 1800 F, while ingots 
as large as 10 in. are soaked for only 2 hr. 
Although these times are shorter than 
those for most metals, zirconium works 
easily after such short heating time and 
does not crack during forging or rolling. 
Arc-cast ingots are free from the center 
burst difficulties found in round ingots 
of other metals made by conventional 
casting practice. 


Arc-cast ingots can be either hammer 
or press forged in equipment whose size 
depends on the lowest temperature at 
which the metal is to be worked. Zir- 
conium-alloy ingots up to 10-in. dia 
have been pressed on a 500-ton press, 
though several reheats were required to 
produce 2.5 in. thick slabs. With a 1000- 
ton press, 12-in. ingots have been pressed 
to the same size without reheating. A 
6000-Ib hammer will also work the 12-in. 
ingots. 


SCALE REMOVAL 

The scale on hot-rolled strip or sheet 
is tenacious and cannot be satisfactorily 
removed in commercial sodium-hydride 
or caustic descaling baths or in nitric- 
hydrofluoric pickling baths, The usual 
procedure is to shot blast to remove scale 
and follow with a nitric-hydrofluoric 
pickle to remove about a mil of zir- 
conium, The pickling solution may have 
up to 12% nitric acid and 4% hydro- 
fluoric acid, the exact concentration de- 
pending on the rate at which the zir- 
conium is to be removed. 


EXTRUSION 

Early attempts to extrude zirconium 
using standard techniques and lubricants 
were unsuccessful because lubricants did 
not prevent seizure and welding of the 
zirconium to the tooling materials. To 
eliminate seizing and to prevent contami- 
nation of zirconium during heating, “can- 
ning” methods similar to those developed 
for beryllium have been successful. Both 
rod and tube extrusion billets are clad 
with thin copper-plated steel or steel 
sheaths which are removed by mechani- 
cal stripping and etching after extrusion. 
With this process, % and 1-in. tubes 
with extruded wall thicknesses ranging 
from 0.1 to 0.050 in. have been extruded 
at 1380 F. The surface quality of the 
extruded tubes depends on the thickness 
of the sheath—the thinner the sheath 
the better the surface. For close toler- 
ances, cold-finishing operations are re- 
quired. 

Extruded zirconium shapes have been 
limited to squares or rectangles with 
rounded corners, although modified tube 
shapes have been attempted. Multiple- 
hole extrusions (porthole dies) have not 
been found possible because of the lubri- 


table 77 . . FORGING TEMPERATURES FOR ZIRCONIUM 





Type 


Starting temperature °F 


Finishing temperature °F 





Iodide... .. 


1400 1100 
1550 1200 
1600-1900 1300-1500 
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cation problem. This difficulty has also 
restricted the preparation of tube billet 
bores to machining rather than piercing. 
Dies with entrance angles varying from 
20 to 45° blended into their bearings 
have been found more satisfactory for 
both zirconium rod and tube extrusions 
than square-faced dies. Tungsten-bearing 
hot-work tool steels have generally been 
used as tooling materials. The basic lubri- 
caats have been heavy oil suspension of 
flake graphite, molybdenum disulphide, 
or mica. 

The Ugine-Sejournet process, in which 
giass is used as the lubricant, is more 
promising. A plant using this process has 
extruded a quantity of 2-in.-sq bars and 
114-in.-dia. bars, and tube shells 2%-in. 
OD by 0.180-in. wall. Arc-cast 7-in.-dia 
sponge-zirconium-alloy billets weighing 
about 120 Ib were extruded at 1825 F. 
Maximum tonnages required for the ex- 
trusions were 1470 tons for the tube 
shells, 1120 tons for the 1%-in.-dia rod, 
and 1160 tons for the 2-in.-sq bar. Surface 
quality for the extrusions indicated the 
need for conditioning prior to further 
processing, but the potential) of the 
process in zirconium fabrication was 
clearly demonstrated. 


SWAGING 

Swaging is a desirable method for re- 
ducing zirconium bars or tubes because 
it reduces the metal with little friction 
and avoids the galling encountered in 
forging. 

The amount of cold reduction per pass 
is frequently limited to 10 to 15% by 
the force required to feed the rod into 
the swaging machine. Total reductions 
of 50 to 60% can be obtained before 
annealing is necessary. 


TUBE, ROD, AND WIRE FABRICATION 

Both iodide- and alloyed-sponge-zir- 
conium tubes have been fabricated by 
tube reducing and cold-drawing stock 
extruded from sheathed billets. Iodide 
zirconium tubes 0.610-in. OD by 0.028- 
in. wall have been produced from ex- 
truded tube shells 14%2-in. OD by 1%4-in. 
ID; sponge-zirconium-alloy tubes 0.235- 
in. wall and %-in. OD by 0.060-in. wall 
have been manufactured by extrusion 
and cold drawing. A molybdenum disul- 
fide-lacquer mixture was used as the 
drawing lubricant. Inert-gas shielded arc- 
welded zirconium tubing 0.735-in. OD 
by 0.026-in. wall has also been fabricated 
experimentally. 

Rods of iodide and alloyed-sponge 
zirconium have been produced by ex- 
trusion or forging and rolling, followed 
by cold swaging or drawing. Hot work- 
ing temperatures of 1800 F and higher 
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are required for alloyed sponge com- 
pared to 1500 F for iodide zirconium. 
Intermediate anneals at approximately 
1450 F are required for sponge zirconium 
alloy after cold reductions totaling ap- 
proximately 35%, while iodide zirconium 
can be processed without annealing if 
the drafts used are less than 20%. Ex- 
truded iodide zirconium wire rod 0.550- 
in. dia has been drawn in 10 to 20% 
drafts to a diameter of 0.095 in. without 
intermediate annealing. 

A unique lubricant base coating was 
produced by immersing the zirconium 
in an aqueous solution containing 0.1 to 
0.5% hydrofluoric acid and 1% ortho- 
phosphoric acid by volume. The phos- 
phate coating thus formed served as the 
base for commercially available lubri- 
cants such as chlorinated oil or soap 
drawing compound in the drawing opera- 
tions. Copper plating in conjunction with 
lime and a commercial drawing soap has 
also been used to draw both iodide and 
sponge zirconium alloy rod and wire 
from forged and hot rolled stock. 


Heavy sections of zirconium are usu- 
ally annealed in air at 1300 to 1550 F 
to obtain a recrystallized structure after 
hot rolling. An ASTM grain size of 7-8 
can be obtained in iodide zirconium after 
hot rolling at 1400 F by annealing for 
10 min at 1300 F, whereas some sponge- 
zirconium alloys have the same grain 
size after annealing for 10 min. at 1550 
F. At these times and temperatures, not 
more than a few mils of the material is 
contaminated. Light sections and heavy 
sections that have surfaces that cannot 
be cleaned readily, such as the inside 
surface of tubes, should be annealed in 
inert gas atmospheres or vacuum. In gen- 
eral, vacuum annealing appears to pre- 
vent contamination better than inert-gas 
atmospheres and may be more econom- 
ical. 


COLD WORKING 


Sponge zirconium can be cold rolled 
with reductions per pass less than 10% 
and with permissible total reductions of 
35% between anneals. Small zirconium 
crystal bars can be cold reduced 99% 
without intermediate anneals; however, 
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when massive pieces of iodide zirconium, 
about 1 in. thick, are cold reduced, edge 
cracking occurs after total reductions of 
about 60%. 

Strip and sheet can be slit satisfactorily 
on equipment used for slitting stainless 
steel. Iodide zirconium shears readily, as 
does high-quality sponge zirconium. 
Sponge zirconium alloys harder than 190 
Bhn often fracture when sheared; this 
can be avoided by. warm shearing at 300 
to 400 F. The blanking of zirconium has 
presented no difficulties. Shearing charac- 
teristics are similar to those of aluminum, 
except that greater pressure is required. 

In blanking 0.1-in.-thick iodide zirco- 
nium, clean fractures were obtained with 
punch and die clearances of approxi- 
mately 0.001 in. Flat-faced punches made 
from standard die steels were suitable. 

Zirconium: sheet can be deep drawn 
into cans using electro-plated copper or 
a commercially available adhesive ce- 
ment for lubrication. Small zirconium 
cans have been fabricated by impact ex- 
trusion. While extrusion of zirconium 
bare at 980 F failed because of seizing 
and welding, cladding the blanks in 
aluminum or copper resulted in success- 
ful extrusions at 620 F in a 50-50 lithium 
carbonate-potassium carbonate bath with 
commercially available waxes as lubri- 
cants. An oxide film on the zirconium 
was necessary for proper lubrication. 

Punching requires close die clearances 
in zirconium (1 to 2% of the metal 
thickness), but alloys can be punched 
much like stainless steel. Sharp dies are 
necessary and a mixture of molybdenum 
disulfide and kerosene is suggested as a 
lubricant. 


Machining 


Zirconium work hardens rapidly, tends 
to build up on the tools, and is highly 
abrasive. In addition, there is a fire haz- 
ard in machining it. 

Cutters should be sharpened to give 
smooth, curling chips. Rake angles of 
15° with clearance from 6 to 10° will 
give the most satisfactory tool life. Feeds 
and depths of cut should be adjusted 
so that the cutting edge penetrates below 
the work hardened surface. 


table 78 . . EFFECT OF COLD WORKING ON ZIRCONIUM 











¥ SUPERALLOYS @ TITANIUM @ ZI 


Best cutter life is obtained with abra- 
sion-resistant carbide grades. Oxide scale 
on hot-worked surfaces is particularly 
hard on tools and should be removed 
by blasting and pickling before machin- 
ing when possible. 

In machining flat surfaces of zirco- 
nium, vertical face milling is preferred 
to horizontal slab milling because metal 
can be removed at higher rates with 
excellent finish. Face milling is done with 
surface feeds up to 250 sfpm when cut- 
ter and work are flooded with water- 
soluble coolant. Machining dry is pos- 
sible only at low feeds and speeds 
because of the fire hazard involved. Even 
when using coolant, it is necessary to 
remove chips from the machine at 
frequent intervals to minimize damage 
from fire which can be caused by a single 
hot chip striking an accumulation of 
waste. 

Chips are considerably harder than 
the base metal and will scratch the 
surface if dragged across it. This can 
be avoided in face milling with a 5 to 
6° negative radial rake and a 10 to 15° 
positive axial rake with a “%-in. 45° 
chamfer. This cutter will form a tightly 
curled chip that is thrown out of the 
cutter. 

Drilling zirconium offers little diffi- 
culty. When using bushings in drilling 
fixtures, there is a tendency for chips 
to jam in the bushing. Sharpening drills 
with a smaller cutting angle than the 
normal 118° appears to give better re- 
sults, It is not advisable to drill zirco- 
nium with drills that have a large web. 

Zirconium has a tendency to smear 
in such operations as reaming and bor- 
ing, or when light cuts of less than 0.005 
in. are made. 

Sponge-zirconium ingots are condi- 
tioned for forging by turning in a lathe. 
The Bureau of Mines uses a carbide tool, 
dry, at 80 sfpm, 0.01 to 0.02 ipr feed, and 
Y% in. maximum depth of cut. Normal 
cutting angles are used except that clear- 
ance is increased to 10°. An air blast is 
used for cooling with the result that 
chips are bright and can be remelted. 

Straight cuts can be made through 
12-in. ingots on conventional power hack- 
saws with HSS blades. Zirconium can 
be cut on a friction saw, but this method 
is not advisable where the large burr 
left by the cutting procedure is objec- 
tionable. 

Grinding exhibits the same character- 
istics on zirconium as on titanium. Wheel 
speeds should be in the range from 1500 
to 3500 sfpm, with a vitrified-bond sili- 
con-carbide wheel, Grade M or N, and 
60- to 100-grit size, used with a straight 
grinding oil. 
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Beryllium 


Beryllium has the highest strength-weight ratio of any 
stable metal, with a weight about like magnesium and 
stiffness greater than steel. Aside from its high cost, the 
problems lie in getting primary products that have ade- 
quate strength and ductility and will not crack in proc- 
essing. Toxicity is a serious problem, too. (This section 
does not cover beryllium copper, which is an entirely 
different material, and is covered in the copper section of 
this report.) 

Extruded beryllium shapes can be produced if the billet 
is jacketed in a gas-tight metal can to prevent welding of 
the metal to the steel tools. This can must have a conical 
leading end and the die must also be conical to prevent 
flow of metal from the outside to the center and from 
the center to the outside. 

A typical procedure is to use 16-gage seamless-steel 
tubing with one end spun to form the conical end. The 
cast or sintered billet inserted and a back plug is welded 
gn the open end of the tube to make a gas-tight jacket. 
The canned billet is best heated in a graphite container to 
reduce oxidation of the steel can. The billet is heated to 
about 1950 F and the dies are preheated to nearly the 
same temperature. When the billet is inserted in the press 
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Other metals 


a graphite plug is inserted between billet and ram so that 
all of the beryllium will be extruded, eliminating the 
usual butt. 

Press tooling can follow general brass practice, except 
that best die life is obtained with a cast-alloy insert (25% 
tungsten plus chromium and cobalt) at the die entrance. 
Thickness of the insert should be about one-third the die 
thickness. 

Cast beryllium can be forged, but better results are 
obtained with blanks that have been cast and extruded, 
powder-compacted metal, or sintered stock that has been 
rolled (jackets are usually necessary for rolling). 

Coining of thin sections is possible with bare stock, but 
most forging operations require jackets. For severe oper- 
ations, the jacket should be % to % in. thick. Steel or 
copper are satisfactory materials for the jacket. : 

Closed-die forging is possible with stock heated to 750 
F, but for heavy forging it is customary to heat to 1500 
to 2200 F. Apparently the temperature is not critical. A 
single heavy blow is better than many light blows, and for 
closed-die work use of a press with a slow application of 
ioad for about 30 sec is better than a sharp hammer blow. 


Machining 


Precautions against the extreme toxicity of beryllium 
ere essential. Machining requires an isolated area with 
special attention to safety of personnel. At Oak Ridge, 
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Operators make a complete change into shop clothing 
before starting to work. On leaving they deposit this 
clothing in a contaminated area and take a shower before 
entering the locker room. Smoking and eating are per- 
mitted only in designated areas after operators have 
washed their hands and donned laboratory coats over the 
protective clothing. 

Machines must be hooded with exhaust systems capable 
of removing about 550 cfm. Effectiveness of hoods should 
be checked with a portable air sampler and air samples 
should be checked regularly throughout the plant. 


Deep-hole Drilling 


Deep-hole drilling has. been considered one of the 
major beryllium fabricating problems. At Oak Ridge, 
many 3/16 and % in. holes have been drilled at depths 
ranging from 8.5 to 39.5 in. 

Work was rotated in a deep-hole drilling machine at 
1500 rpm, and a stationary 3/16-in. carbide-tipped drill 
was fed into the beryllium at 0.0004 ipr. Coolant pressure 
was 200 psi. 

Three drills stepped at lengths of 27, 42, and 57 in. 
were used successively to drill the length of the piece and 
a guide bushing was employed with each drill. With this 
technique, runout was held within 1/64 in. for a 3/16-in. 
hole 39.5 in. deep. 

Pieces that could not be mounted and rotated in the 
drilling machine were handled in a lathe. The work was 
mounted on the carriage and the drill was rotated at 1500 
rpm with a feed of % to 1 ipm. 

During initial operations, two drill shanks were broken 
off in the work. This was attributed to the coolant, and 
to permit experimentation a toolholder was devised that 
would automatically disengage the drill from the drive 
under excessive load. 

In this design, the drill was placed in a revolving socket 
in the toolholder. The collar of the socket was provided 
with a single cam that rested on a lever attached to the 
face of the toolholder. An adjustable spring held this 
lever against normal machining pressure. If the pressure 
became excessive, the cam tripped the spring lever and 
permitted the drill socket to rotate in the toolholder. 

Tests were made with this arrangement and kerosene 
was found to be a satisfactory coolant. 

Single-flute, carbide-tipped rifle drills purchased for 
the operation had a seamless-steel tube for a shank. 
Diameter of the tube was slightly smaller than the tip 
and one side was depressed to form a V-groove along the 
entire length. This groove was extended to the end by 
removing about a third of the tip. Two 1/32-in. coolant 
holes through the tip, one below each outer corner of the 
groove, provided for flow from the hollow shank to the 
cutting edges. The groove provided for the return flow. 

The cylindrical peripheral elements of the tool body 
behind the cutting tip rested on the finished surface and 
guided the point into the work. Longitudinal clearance 
was ground along the tool body to reduce friction and 
allow coolant flow around the tip and into the V-groove. 
On the 3/16-in. drills, the guiding elements were a cylin- 
drical land 1/64 in. wide below the cutting edge and a 
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bearing surface 7/32 in. wide located opposite the land. 

One cutting edge of the drill was located on one outside 
corner of the V-groove, the other was formed by the 
adjacent edge of the groove extending to the center of 
the drill. 

The face of the tool was ground so a line along the 
cutting edge of the groove made a 15° angle with the 
cross-section of the drill, and any line on the face per- 
pendicular to the cutting edge would intersect a plane 
perpendicular to the axis of the drill on a 15° angle. 
Thus, the face receded from the point and the cutting 
edge of the drill on a compound angle that formed a 15° 
side-cutting angle and a 15° end-cutting angle. A slight 
clearance was ground on the point to prevent shearing as 
it entered the work. 

To provide additional clearance for coolant to flush 
chips from the point of the operation, a second surface 
was ground around the coolant hole on the lower side of 
the drill face. Drill points were touched up after finishing 
each hole. 


Milling 

All surfacing at Oak Ridge has been reported to have 
been handled with ‘2-in., square-shank, carbide-tipped 
fly cutters. Cutters had 0° back rake, 8° side rake, 7° 
side-cutting angle, 10° side-relief angle, and 1/16-in. nose 
radius. This tool was mounted in 3- to 6-in. toolholders 
and the surfaces usually milled at 500 rpm with a rough- 
ing feed of 2 ipm and a finishing feed of % ipm. 


Boring 

In ordinary drilling and boring operations, a work hole 
about % in. deep was machined with a 1% in. counter- 
bore at 68 rpm and 0.0027 ipr. Through the center of 
the work hole a %-in. lead hole was drilled at 129 rpm 
and 0.0027 ipr. A 2 7/16 in. drill through at 80 rpm and 
0.0027 ipr completed the drilling. All drills were HSS 
with clearance angles between 57 and 59°. 

Rough boring was performed with 24% in. and 3 in. 
boring bars that had adjustable bits. Speed was 80 rpm 
and feed was 0.010 ipr. For a hole 6.750 in. in dia, 
rough cuts were taken until the hole reached 6 in. It was 
finished with successively lighter cuts at speed of 68 rpm 
and feed of 0.0052 ipr, except that in the final cut the 
speed was reduced to 48 rpm. Carbide-tipped bits were 
used in the bars and the coolant was a mixture of one 
part colloidal graphite to five parts turpentine. 


Bismuth 


With a melting point of 520 F, bismuth is one of the 
few metals that expands when it solidifies. It is widely 
used in the “fusible alloys” with low melting points that 
are employed in such safety devices as automatic sprinkler 
heads. Both the temperature of melting and the dimen- 
sional change in casting can be closely controlled by the 
proportion of bismuth in these alloys. 
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Bismuth can be melted and cast much like lead, but 
is too brittle to work at room temperature. When heated 
to about 435 F, it can be extruded into rod or wire. 


Boron 


Boron is fairly light, has a high melting point, and 
good corrosion resistance, but is practically unworkable. 
Boron can be hot pressed by induction heating to about 
3600 F in an inert atmosphere and pressing in graphite 
molds, using equipment for making carbide shapes. 

Most promising applications are as a hard-facing mate- 
rial, because boron produces carbides and nitrides with 
Knoop hardnesses above 2000. Boron carbide (BsC) is 
the hardest known material, aside from the diamond. 
It is promising in wear-resisting applications, but has not 
yet proved satisfactory for cutting tools. 

As an alloying element in steel, boron in relatively 
minute amounts is saving substantial quantities of such 
scarce metals as nickel, chromium, molybdenum, and 
manganese. 


Cadmium 


Because of its adherence to metals after electrodeposi- 
tion and a strong resistance to corrosion, cadmium pro- 
vides a good protective coating for iron and steel. Cadmi- 
um plating is generally done from cyanide baths, though 
acid baths are also successful. In either case, brighteners 
are usually added to the bath. Plating is carried on at 
room temperature with high-purity cadmium anodes. 

Cadmium-base bearings help power high-speed auto- 
motive, aircraft, and marine engines operating at high 
temperatures. The metal is a constituent of many solders 
and the nickel-cadmium battery. Bearing metal and 
other cadmium alloys can be cast by conventional 
methods. Melting point of cadmium is 610 F. 


Cobalt 


Hard, magnetic, and silvery-white when fractured, 
cobalt is found in many ores. It is used primarily as an 
alloying element, notably in the super-high-speed steels, 
the cast superalloys, and in magnet materials. 

Oddly, cobalt reduces the hardenability of steel, but it 
resists the softening at elevated temperatures. 

Fabrication of the cobalt-base cast alloys is discussed 
in the section on superalloys. 

Cobalt 60, which emits two gamma rays accompanied 
by beta radiation, is used as a radio-therapeutic agent. 
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Columbium 


Annealed columbium is soft. It can be cold worked 
readily and this produces toughness and springiness com- 
parable to special alloy steels. It cannot be het worked. 
Columbium must be heated for annealing in a vacuum, 
and should never be heated for working in air because of 
its affinity for oxygen and ‘1:ydrogen. 


Presswork 


Polished steel punches and dies are necessary for blank- 
ing and piercing to prevent scratching, galling, or tearing. 
Clearance between punch and die should be 6% of metal 
thickness. Equal parts of light oil and kerosene make a 
good hubricant. 

If forming dies require much slipping of the work on 
the face of the punch, it is better to use aluminum bronze 
instead of steel. For short runs, low-melting alloys are 
satisfactory. 

Deep draws, up to one diameter in depth can be niade 
in single draw. When two draws are necessary, limit the 
first to 40 to 50% of the diameter. Aluminum bronze dies 
and steel punches are suggested with a sulfonated tallow 
or Johnson’s No. 150 wax as a lubricant. 


Machining ; 

Columbium cuts sOmewhat like soft copper. Sharp 
HSS tools at high speeds work well. Speed must be over 
100 sfpm and can be as high as 300 sfpm. Side and back 
rake should be about 15°. 

The only cutting fluid that eliminates galling and tear- 
ing is carbon tetrachloride. Because of its toxic nature, 
a good exhaust system is necessary. Feed should be at 
least 0.005 ipr. 

Milling cutters should have staggered teeth, high rake, 
and generous clearance. Standard 118° drills should be 
relieved so they won’t rub the work. 

Rolling is often the best threading method, using an oil 
or wax lubricant. Single-point threading tools are satis- 
factory, but threading dies are impractical on large diame- 
ters. Taps and dies must be cleaned frequently. 

Grinding is impractical on the annealed material. Work 
hardened columbium can be ground with silicon carbide 
wheels if they are dressed frequently and flooded with 
soluble oil. Wheels load worse than with copper. 


Welding 
Surfaces to be welded should be cleaned by swabbing 
with acetone. Columbium can be joined to itself or to 
other metals. Spot welding can be done on conventional 
equipment with one cycle in air. Timing of three to ten 
cycles is possible if the weld is made under water. Current 

density should be about 85,000 amp per sq in. 
Carbon-arc welding on thin, flanged stock is possible if 
the joint is submerged in carbon tetrachloride. Do not use 
filler rod. 
Tungsten-arc welding is satisfactory under a blanket of 
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pure helium. Standard helium gas must be purified to pre- 
vent embrittlement. Apply gas to both sides of the weld 
and continue it until the work has cooled below 300 F. 
The welding rod should be mechanically held. 


Gallium 


Gallium is widely distributed in ores in small concen- 
trations. It is quite scarce as a refined metal. The melting 
point is 86 F, and though gallium shrinks when it 
solidifies it expands thereafter as it is cooled below the 
solidification point. 

Virtually no commercial applications have been found 
for which other, and cheaper, materials are not as satis- 
factory. It has-some potentiality for low-melting solders 
that join-glass to metal. 


Germanium 


In recent years there has been a heavy demand (rela- 
tive to the limited supply) for germanium because in 
diodes and transistors it can replace vacuum tubes of 
normal size with miniature tubes that require both less 
energy and less space. 

Single crystals of germanium are produced for elec- 
tronic applications by seeding a melt of germanium held 
slightly above the melting point. The crystal is slowly 
withdrawn from the furnace. 

Because germanium expands when it solidifies, gold- 
germanium alloys have been considered for dental work 
and precision casting. 


Gold 


Highly regarded for its value, gold is used primarily for 
monetary reserves and jewelry. Gold alloys are used in 
dentistry, jewelry, and for some electrical contacts. 

Various precision casting methods, notably the lost-wax 
process, are commonly used for casting gold. Many alloys 
of gold with copper or with nickel and silver can be re- 
sistance welded with small bench machines. 

Pure gold (ordinarily 99.95% or better) melts at 1945 
F and can be worked at any temperature below the melt- 
ing point. It should be pointed-out that such gold is subject 
to legal controls. 

Gold alloys with copper and silver are common for 
jewelry. White gold is alloyed with nickel, copper, and 
zinc. The gold content is measured in carats with 24 
carats representing 100% gold. The alloyed forms can be 
work hardened, and in some cases age hardened. 
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Hard-rolled strip can be blanked and drawn in steel 
dies. A typical drawing lubricant is paraffin oil and vase- 
line. 

Machining is best performed after some cold reduction 
for work hardening. Castor oil is the usual lubricant; sul- 
furized oils must be avoided. 

Gold alloys can be turned at 350 sfpm with carbide 
tools or about 125 sfpm with HSS. Milling cutters can be 
carbide tipped, HSS, or HSS that has been chrome plated. 

Gold plating is usually done in a cyanide bath. The 
anodes may be either 24-carat gold or a gold alloy that 
will produce a plate of desired color and carat content. 

Gold-filled products are produced by cladding the base 
metal with a thin gold-alloy sheet. Gold cladding can be 
applied by heat and pressure alone or in combination with 
a solder. 


Hatnium 


Hafnium may be a byproduct of development in zir- 
conium. It occurs in zirconium ores, and a moderate pro- 
duction is likely. Almost as dense as lead, it has excellent 
strength and corrosion resistance, but cost and supply will 
keep it a metal of limited use. 

A mixture of hafnium and tantalum carbides have the 
highest melting point of any substance yet reported. 


Indium 


Indium is a soft, smeary metal with a melting point of 
314 F. It has been used as a coating on aircraft sleeve 
bearings, in low-melting alloys, and for glass-to-glass and 
glass-to-metal seals. Life of deep-drawing dies is in- 
creased as much as 50% by a coating of pure indium. 

Indium plating requires no special apparatus. How- 
ever, the bath must be free of contaminating materials. 
The most promising plating baths are cyanide, sulfate, 
fluoborate, and sulfamate. Indium plate can be diffused 
into the base metal by heating the plated part to 350 F for 
about 2 hr. This improves the deposit. In a typical sleeve 
bearing the steel backing is plated with silver, lead, and 
indium in that order and the indium is diffused into the 
lead. 


Lead 


Lead is soft and malleable, dense and heavy. One of 
the earliest metals to be used, it has low strength and a 
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low melting point. It has many applications, the principal 
ones in which it is used as a metal being for plates in 
storage batteries and as a cable covering. In many applica- 
tions, such as type metal, lead can be reused with little 
loss. All lead compounds are poisonous. 


Casting 

The 621 F melting point of pure lead makes it an 
easy metal to cast. Some lead alloys have lower melting 
points. Lead can be heated by any convenient method in 
almost any type of pot. Molds may be made of wood, 
plaster, rubber, paper, or metal. Sand molds are possible, 
but must be well packed to avoid erosion by the dense 
metal. 

Lead is frequently alloyed with antimony. About 4% 
antimony produces the form referred to as “hard lead.” 
For building construction, 6% antimony is common. For 
storage battery grids, an alloy with 7 to 12% antimony 
and 0.10 to 0.50% ‘tin is standard. 


Extrusion 


Lead can be extruded when cold, but it is common to 
extrude it at 400 to 500 F to reduce the pressure required 
and increase the speed of extrusion. Lead extrusion 
presses are of quite different design from those required 
for most other metals. 

When extruding pipe, spider dies are not satisfactory 
because the metal does not weld properly after dividing 
to pass the spider. The usual procedure is to use vertical 
hydraulic presses in which the lead is contained in a 
cylinder with a core rod that is raised against a hollow 
mandrel holding the die. The press is charged with molten 
lead that is allowed to solidify before extrusion is started. 
Flux-cored solder is produced by inserting the flux through 
a hole in the end of the core rod during extrusion. 

Bars and shapes are extruded in the same type of ver- 
tical press starting with precast billets as no core rod is 
required. 

Lead sheath is extruded onto cable by downward pres- 
sure of the piston in a vertical press while the cable passes 
horizontally through a tube across the bottom. The heated 
lead is extruded between the end of this tube and the die. 

Collapsible tubes are produced by conventional impact 
extrusion in mechanical crank presses. Lead is usually 
alloyed with 2 to 3% antimony, or with some other mate- 
rial to give the tube the required stiffness. 


Joining 

Lead can be joined best by soldering or welding. In 
either case the joint will be stronger than the lead itself. 
A lead-tin 50-50 solder is usually preferred when the joint 
is made with a soldering iron. Solders with a high melting 
point cannot be used without melting tke parent metal. 

Lead cable and pipe are often joined by “wiped” joints. 
A lead-tin 60-40 solder is poured on the surfaces to be 
joined and worked into position’ while in a semimolten 
condition. 

Lead welding, often called lead burning, is done with a 
torch with a nonoxidizing flame. The surfaces to be joined 
must be clean to produce a good joint. Lead is usually 
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added as the joint is made to build up the thickness. 
Care is required to obtain fusion all the way through the 
joint without burning a-hole in the work. A much 
cooler flame is required than for other types of welding 
and a small tip should be chosen. 


Lithium 


Lithium is the lightest of all metals, weighing less than 
a third as much as magnesium and only about 7% as 
much as steel. It has no corrosion resistance and reacts 
to moist air by burning with a brilliant white flame— 
no possibilities as a structural metal. 

About 10% lithium alloyed with magnesium changes 
the crystal structure from hexagonal to cubic, producing 
a highly ductile metal: These alloys have’ good physical 
properties, but not at elevated temperatures. 

Lithium can also be used instead of magnesium to 
produce ductile iron and has possibilities as an alloying 
element with aluminum, zinc, and steel. 

About the only fabrication of lithium is extrusion into 
bar or ribbon. Desired quantities for alloying purposes 
are cut to length and sealed in an aluminum, copper, or 
other metal sheath to prevent corrosion. Wire or ribbon 
can be wound on reels and sealed. 

Lithium compounds are also known to be involved in 
the hydrogen bomb, and lithium may find application 
in the nuclear power field. 


Manganese 


Manganese is a hard, brittle metal that is unworkable 
in the pure form. It has long been used as. an alloy in- 
gredient, but was generally added in the form of ferro- 
manganese. It is only in recent years that it has been 
produced in quantity in the pure form. 

Now that electrolytic manganese is available at a price 
comparable to some of the structural metals, there is 
new interest in the development of manganese-base 
alloys. Copper-manganese alloys, for example, are espe- 
cially good at damping vibration. Other manganese alloys 
have good corrosion resistance, hardenability, and other 
desirable properties. 


Mercury 


The only metal that is molten at room temperature, 
mercury has a melting point of — 40 F. About the only 
application of mercury in metalworking is for molds for 
investment casting. Difficult pattern problems can often 
he solved by filling a die .with mercury, which will fill 
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small openings and intricate shapes, freezing the mer- 
cury, removing the mercury pattern and dipping it in a 
ceramic slurry to build up a. shell mold, allowing the 
mercury to melt and run out, then baking the mold. The 
mercury pattern can be made in sections when required 
and the parts welded together with only a light pressure. 
The process requires a fairly large inventory of mercury, 
but little is lost. 


Molybdenum 


Molybdenum is the most abundant of the high-melting- 
point alloys (melting point is an attractive 4757 F). 
Aside from its important applications as an alloying mate- 
rial, it is principally used in electronic tubes and heating 
elements. 

Structural applications would be attractive except that 
molybdenum fails rapidly by oxidation. Some difficulty 
has been encountered with superalloys high in molyb- 
denum because of this characteristic. 

However, a molybdenum-base alloy group (probably 
protected by a coating that protects the metal from 
oxygen) seems the most likely candidate to meet high- 
temperature requirements in the range above 2000 F. 
Research at the National Bureau of Standards and in 
other laboratories has led to the development of coatings 
of chromium and silicon that protect the surface and 
make it possible to use molybdenum at temperatures as 
high as 3200 F for several hours. 

Pure molybdenum has a hardness in the 200 Bhn 
range and is more abrasive than cast iron. Molybdenum 
wire is normally produced by swaging ingots down to 
about 0.060-ir. dia. It is then drawn through carbide 
dies to the size required, except that fine wire is finished 
by drawing through diamond dies. 

Molybdenum sheet is generally produced by hot rolling 
and cold finishing in the thinner gages. 


Forging 

Molybdenum cools rapidly so that frequent reheating is 
necessary. Easiest forging is in the range from 2600 to 
2800 F but will result in severe loss of mechanical prop- 
erties. When properties are important, it is best to make 
at least 50% reduction in the range between the re- 
crystallization temperature (2150 F for pure molyb- 
denum, somewhat higher for the molybdenum-base alloys) 
and about 1700 F (1900 F for the alloys). 


Sheet Working 

Molybdenum sheet should never be fabricated when 
it is chilled below normal room temperature of 70 F. 

Thin sheet can be formed readily at room tempera- 
ture, but in thicknesses greater than about 0.020 in. it 
should be formed at elevated temperatures. The tem- 
perature required is at least 200 F, as the thickness is 
increased the temperature should be raised up to a maxi- 
mum of about 1000 F. The same limitations apply to 
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blanking and punching operations. Sheet thinner than 
0.050 in. can generally be sheared, but thicker sheet 
should be routed to size rather than sheared. 

For all forming operations, sheet that has been cross 
rolled and annealed should be chosen. 

Drawing is possible, preferably with aluminum bronze 
dies and with both dies and stock heated. The tendency to 
cracking increases with each successive draw and the 
operation should be completed in one draw if possible, 
with about 60% reduction in diameter being the maxi- 
mum possible in a single draw. 

Stresses can be relieved by heating to 1300 to 1800 F. 
The metal should not be held at temperature longer than 
necessary, nor should the top limit be exceeded, because 
molybdenum is subject to recrystallization and embrittle- 
ment regardless of the atmosphere. At the 1800 F tem- 
perature the metal should not be held more than 3 min, 
but at lower temperatures longer times are possible. 

When molybdenum sheet is heated for forming to tem- 
peratures of 750 F or above, it is best to use electric 
furnaces and an atmosphere of hydrogen or dissociated 
ammonia. 


Machining 

Molybdenum machines with a crumbling chip similar to 
cast iron. It is an extremely abrasive material and the 
cast-iron grades of straight tungsten carbide are the 
most effective cutting tools. 

There is a strong tendency to chip when molybdenum 
is machined. Machines should be rigid and powerful with 
both work and tools rigidly supported to minimize chatter. 
Milling machines may have to be equipped with a fily- 
wheel to prevent chatter. 

Cutting oils are essential, though experience differs as 
to the most suitable types, Sulfur-base cutting oils, some 
soluble oils, and kerosene are among the types that have 
been found satisfactory. 


Turning 

For roughing operations, speeds have been up to 100 
sfpm with a depth of cut up to % in. and feed of 0.015 
ipr. In finishing cuts, the depth of cut should never be less 
than 0.005 in. and may range up to 0.015 in. Feeds 
should be in the range 0.005 to 0.010 ipr. 

A suggested tool form for single-point tools is: 


Back rake 0° 
Side rake 6° 
Edge cutting angle 18° 
Relief 6° 
Nose radius 0.010 in. 


Milling 

In a form-milling operation, solid carbide end mills of 
cast-iron grades of carbide have been best. Cutters with 
four flutes were found to need resharpening after 28 
lineal inches of cutting. By changing to circular cutters 
of 7-in. dia with 14 teeth, better results were obtained. 
The larger number of teeth is permissible because of the 
crumbling chips which are easy to dispose of. 

Tool geometry is important. Radial rake of 10° and 
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relief angles of 7° with a side clearance of 7° have given 
good results. Chip load should be about 0.005 ipt. Cut- 
ting speeds of 200 to 250 sfpm are reported. 


Drilling 

High-speed-steel drills with a point angle of 118° will 
cut molybdenum at surface speeds of 30 to 35 sfpm with 
a feed of 0.003 ipr. Carbide drills may be required, espe- 
cially on deep holes. 


Tapping and Threading 

A maximum of 50 to 60% thread is advisable to 
reduce the difficulty of tapping and threading operations. 
Best way to thread molybdenum is likely to be to roll the 
threads after heating both stock and die to about 325 F. 


Grinding 


Molybdenum responds to grinding about like cast iron. 
Aluminum oxide wheels of 60 to 80 grit can be run at 
about 6500 sfpm. Fine grit wheels load rapidly. 

Coolant should be applied for either surface or cylin- 
drical grinding and may be a soluble oil in a 60:1 mixture. 
For surface grinding a 60-grit wheel of J or K grade and 
5 or 6 structure is suggested. For cylindrical grinding, a 
60-grit wheel of L grade and 5 or 6 structure is suggested. 


Palladium 


Similar to platinum, but lighter and cheaper, palladium 
is often mused as a substitute for platinum when condi- 
tions will permit. In addition to electrical and dental 
applications it is found in jewelry, notably in white gold— 
an alloy of gol! and palladium. 

Palladium is worked in much the same manner as 
platinum. It is considerably strengthened by coid work 
or by alloying with nickel, ruthenium, or rhodium. 


Platinum 


Platinum is difficult to obtain in pure form, but is 
available in several forms in excess of 99% pure. The 
largest applications are in jewelry, but the most im- 
portant applications are of the purer metal applied in 
resistance thermometers and thermocouples, in electrical 
contacts, and in electrodes of aircraft spark plugs. The 
high corrosion resistance leads to platinum linings in the 
chemical industry; alloys are used in dental appliances 
and medical equipment. 

Platinum can be hot forged, cold rolled, swaged, or 
drawn. For most applications the ingots require consid- 
erable forging to close up the gas cayities to which the 
metal is particularly subject. 

Sheet platinum can be spun or drawn with dry pow- 
dered soap as a lubricant. Platinum wire can be drawn 
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quite fine, but for the extremely fine optical cross hairs, 
the platinum wire is surrounded with silver and the two 
are drawn together, then the silver is dissolved in nitric 
acid. 

Various methods of producing thin, decorative plates 
with platinum have been developed. A popular method is 
to use an ammoniacal solution of diammine platinum 
nitrite containing ammonium nitrate and sodium nitrite, 
with either platinum or carbon anodes. It is difficult to 
apply plate thick enough to have other properties because 
of the tendency to crack. 

Platinum is usually joined with gold solder. 


Rare Earths 


The group of 14 metals in this group are neither rare 
nor earths. They are, however, extremely difficult to sepa- 
rate. Some cerium and lanthanum are extracted, but 
most applications are as mischmetal—about half cerium, 
46.5% the lanthanum group of rare earths, and 2% the 
yttrium group. 

Major application has long been as the key ingredient 
in lighter flints. The rare earths improve the high-tempera- 
ture properties of magnesium and aluminum. 

Mischmetal can be extruded or rolled, though there 
seems to be no need for such fabrication at present. 

Gadolinium, one of the rare earths, has the highest 
neutron-absorbing power of any element and may become 
an important material in atomic applications if a prac- 
tical method of extracting it is developed. 


Rhenium 


Rhenium is a metal that is still available in very limited 
quantity, though it may become more plentiful. Most 
of its potential applications seem to be as a substitute 
for platinum and tungsten. As yet there has been vir- 
tually no experience in fabricating rhenium. 


Rhodium 


One of the platinum group of metals, rhodium is harder 
and tougher. Aside from its use as an alloying element to 
provide better properties in platinum, rhodium is used 
primarily for plating. Rhodium is more readily applied 
than platinum or palladium and can be applied by vacuum 
plating as well as by electrodeposition. 

Rhodium plate is often applied on electrical contacts, 
instruments, silver (a flash coat will prevent tarnish), and 
jewelry. 

Forging and hot swaging are possible at temperatures 
above 1470 F. Hot swaging will produce a wire that is 
coarse grained and lacking in ductility, but by gradually 
reducing the temperature during reduction, a ductile wire 
is formed. 
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Selenium 


Selenium has a great many uses. One’of the most im- 
portant recent applications is in free-machining stainless 
steels. Because selenium is obtained as a byproduct from 
electrolytic copper refineries, the increased demands have 
created a critical shortage. At the present time there is 
little prospect for improvement. 


Silicon 


Silicon is the most abundant metal of all. Its weight 
lies between those of aluminum and magnesium. It is 
cheap. It is immune to corrosion and has a high melt- 
ing point. All it needs is ductility. Research so far holds 
little promise of developing useful silicon alloys, but it 
can be applied as a coating to other metals to take ad- 
vantage of its corrosion and temperature resistance. 

Steel and molybdenum can be siliconized by reducing 
silicon tetrachloride with hydrogen. 


Silver 


A malleable metal in the pure form, silver is usually 
alloyed with copper. Sterling silver is 92.5% silver, the 
remainder usually being copper and impurities. Coin silver 
is 90% silver and 10% copper. 

Sterling silver is widely used for tableware and jewelry, 
and silver is used in electrical contacts, for plating, and in 
dental amalgams. Attempts to produce tarnishproof 
sterling have never been successful, though silver can be 
protected by a variety of thin coatings (see rhodium) 


which are good until scratched. 
Because of silver’s low electrical resistance it is diffi- 


cult to resistance weld silver to silver. However, silver 
contacts can be resistance welded to contact arms of 
other materials. Silver can be torch or furnace brazed 
with silver brazing alloys and a boric-acid flux. 


Tantalum 


Tantalum is almost immune to corrosion, has good heat 
conductivity, and is a “getter” metal that will absorb and 
hold residual gases after electronic tubes have been evacu- 
ated and sealed. However, it is not heat resistant. Tantalum 
must be annealed in a vacuum and it cannot be hot 
worked. The one gas in which it can be heated is oxygen 
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and it is possible to harden to some extent by heating to 
300 to 350 F in pure oxygen. 

Tensile strength is about 50,000 psi in annealed sheet 
and 110,000 psi when cold worked. Shop practice is 
similar to that for columbium. 


Cleaning 

Tantalum parts for electronic tubes are often blasted 
with No. 90 steel grit for a few seconds at 20 to 40 psi, 
followed by a cleaning in hot hydrochloric acid and a 
rinse in distilled water. Sharp grit should be applied at 
small angle to the surface to produce whiskers that wil! 
increase the surface area. Dull shot will only indent the 
surface. 


Machining 

Follow the general practice outlined under columbium. 
Finishing cuts must be light, but feeds should be fast 
enough to keep the tool tip buried in the work. Finishing 
passes are best done in one complete motion. 


Welding 

Tantalum can be welded safely only to itself or to ma- 
terials such as molybdenum, tungsten, and nickel, because 
of the tendency to galvanic corrosion. 


Thallium 


Thalium is a low melting element with high malle 
ability and low strength. Melting point is 577 F. It can be 
fabricated or melted by any of the methods for lead— 
casting, rolling, or extrusion. It is generally found in 
sulfide ores and has an estimated yearly production of 
15 tons. 

Thalium could be employed on special fuses and as a 
substitute for mercury operations below mercury’s freez- 
ing point. However, a substantial increase in the metal’s 
production would be necessary for such applications. 


Thorium 


Thorium has an unusual combination of softness, high 
melting point, and resistance to alkalis. Possible applica- 
tions have not been adequately explored of this metal that 
could be produced in reasonable quantity if required. 

Possible atomic-energy applications, as a substitute 
for uranium, may absorb most or all of the available 
metal. The only alloy application of thorium that holds 
much interest at the present time is a new magnesium- 
thorium alloy that is promising for applications in the 
500 to 700 F range. 
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Tin 

Although tin consumption is relatively small, because 
of the limited supply, the applications of tin are ex- 
tremely important. Pure tin is very soft and malleable 
and is highly resistant to air, water, milk, and many 
foods. Aside from its applications as an alloying element 
in brass land bronze, the major applications are in tin 
plating, solder, and babbitt metal. At one time, tin was 
used extensively in collapsible tubes and foil, but it has 
been largely replaced by aluminum for these applications. 

A small amount of tin is still used as white metal and 
pewter. White metal is an alloy of tin with about 8% 
antimony and is typically cast for use as costume jewelry. 
Pewter is an alloy of tin with 7% antimony and 2% 
copper, though various other compositions (some in- 
cluding lead) may be encountered. 

Tin has a melting point of 449 F and is readily cast in 
iron, bronze, or plaster molds. In metal molds, it is cus- 
tomary to spray water on the outside of the hot mold 
after pouring the tin into the mold. The water is sprayed 
at the bottom to start solidification there and confine the 
shrinkage to the head. 

Ornamental pewter may be cast in a cold bronze mold. 
Shortly after the hot metal has been poured into the mold, 
and begun to solidify, the mold is inverted.and the re- 
maining molten metal is poured out. 

Tin bearings are often cast against steel shells with 
the shell serving as an outer mold and a hollow mandrel 
to determine the inner diameter. To avoid porosity, an 
ample head should be provided and the mandrel should 
be hotter than the shell. A water spray is applied to the 
outside, starting at the bottom and moving up the bearing 
shell. The tin or solder bonding alloy on the shell should 
be molten when the tin is poured into the bearing. 

Bearings of better quality can be made by centrifugal 
casting and this is the favored method for production 
quantities. Tin alloys can be readily die cast in dies of 
plain carbon steel. A lubricant may be necessary on new 
dies, lard oil being a common choice. 

Tin and tin alloys are readily extruded into pipe, wire, 
and shapes by procedures similar to those for lead. Wire 
is normally produced by extrusion rather than by draw- 
ing. Billets are usually heated for extrusion, a typical 
temperature being 150 F. Extrusion speeds are relatively 
low, about 10 to 30 sfpm. The lower speeds are necessary 
in instances where cracking of the edges is a problem. 

Impact extrusion of collapsible tubes has long been 
a standard production process, 60-ton vertical presses 
being the most common equipment. The slugs are tumbled 
with a lubricant but do not have to be heated. 


Forming 


Pure tin shows practically no signs of work hardening 
and is easily formed or rolled down to foil thickness 
without annealing. 
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Copper and antimony are most often added to in- 
crease the hardness, though other elements may be added 
or may be present as impurities that will increase the 
hardness or the susceptibility to work hardening. 

Pewter is often spun to shape with tallow or soap as a 
lubricant. Care is necessary in applying pressure to avoid 
rupturing the metal. 


Joining 

Tin parts are usually joined by soldering. The solder 
must be low-melting and care is required to avoid melting 
the parent metal in applying the solder. 


Tin Coating 


Tin may be applied to both ferrous and non-ferrous 
metals by hot dipping or by plating. In most cases the tin 
or terne plate is purchased with the tin coating applied. 

When tin is applied by dipping, the base metal is 
pickled to remove all dirt and grease, washed, dipped in 
flux, and then dipped in the molten tin. Surplus tin is 
removed by wiping or shaking. Objects too large to dip 
can be coated by wiping the fluxed surface with solid tin. 

An electrotinning process recommended by the Tin 
Research Institute is a bath of 9 to 16 oz per gal sodium 
stannate, 1.5 to 2.5 oz per gal free caustic soda. The 
bath may also include 2.5 to 5 oz per gal sodium acetate. 
The bath temperature is 165 F and the cathode current 
density should be about 15 amp per sq ft. The tin anodes 
should initially be given a relatively high current density to 
cover them with a film that will prevent formation of 
stannous tin. The anodes should be removed from the 
bath whenever the current is stopped or the film treatment 
repeated. 

Several other methods of electrotinning are also suc- 
cessful and may be preferred in some instances. 


Tungsten 


Most of the tungsten ore is converted to ferrotungsten 
for the alloying of steel, but some is used as tungsten 
carbide and as pure tungsten metal. First major applica- 
tion was in the filaments of light bulbs, but there are now 
many other applications, including electrical contacts, 
electronic tubes, and welding electrodes. The high melt- 
ing point, 6152 F, make it ideal for inert gas welding 
and atomic-hydrogen welding. 

Sintered tungsten ingots are brittle at room tempera- 
ture but can be worked hot. Ingots to be converted to 
wire are reduced by swaging down to a size suitable for 
drawing. Wire is drawn by conventional methods in car- 
bide and diamond dies. 

Wire can usually be formed cold, but sheet requires 
heating. The temperature required may range from 200 
F for sheet less than 0.010 in. thick up to 3000 F for 
sheet thicker than 0.040 in. Failure to heat to the proper 
temperature will nearly always result in fracture of the 
sheet. Dies should also be heated. Blanking dies and 
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punches require sharp edges to avoid cracking the work. 

Joining is usually done best with tungsten or molyb- 
denum rivets. High-temperature brazing is possible in a 
reducing or inert atmosphere. Tungsten-to-tungsten welds 
have been made by arc welding with an inert-gas 


atmosphere. 


Uranium 


Machining methods for uranium have been developed 
at Argonne National Laboratory. The work-hardening 
tendencies of some of the other new materials are intensi- 
fied in uranium to the point that it hardens almost in- 
stantaneously when the tool touches it. 

Unalloyed uranium being machined today generally 
ranges from R, 90 to R, 30 in hardness and has an ulti- 
mate tensile strength of 80,000 to 100,000 psi. A fast, 
heavy cut with a power feed is essential for all machin- 
ing operations. 

Machines for uranium should be hooded. At Argonne, 
the hoods are designed to leave free access to the opera- 
tion by the machine operator, but are connected to a 
Rotoclone system that exhausts at a velocity of 4000 fpm. 


Machining 

Peripheral speeds should be 80 to 125 fpm with as 
heavy a feed as drill strength, machine rigidity, and de- 
sired finish will permit. A feed of 0.004 ipr is the mini- 
mum that will insure cutting under the previously 
hardened surface. Heavier feeds produce as good results 
but require a shorter drill. 

Power feed is the first requirement of the machine. A 
drilipress, a mill, or a lathe is suitable. Drilling 0.209 
holes in %2-in. uranium, with speeds up to 1500 rpm, the 
best results with HSS drills were at the top speed—i5 to 
20 holes before resharpening the drill. 

With holes less than % in. in dia, it is not possible to 
apply the desirable feed pressure without breaking the 
drill. Best method found so far is to have a supply of 
drills and to drill a maximum of 1/32 in. with each drill, 
resharpening the set as required. 

The only combination so far reported that will give 
satisfactory tapped threads was a 2-flute gun tap with 
molybdenum disulfide as a lubricant. Satisfactory threads 
have been produced at 75, 235, and 540 rpm (on 0.209- 
in. holes), with best tap life at the highest speed. Taps 
must be kept sharp, especially with the smaller holes. 

Centerless grinding has been found a highly satisfactory 
method of stock removal. Best results are reported with a 
silicon carbide wheel, 46 grit, K hardness, 5 structure, and 
vitrified bond. The operation must be flooded with water. 
Should the water fail in operation the finely divided ura- 
nium will ignite immediately. 

Because uranium is about 242 times as heavy as steel, 
adequate support must be provided for the work. 

Carbide tools are required in a sturdy lathe of adequate 
power. Speeds up to 500 fpm have worked with short 
tool life, but the heat produced is likely to ignite the chips. 

The recommended combination is a carbide tool with 
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a 7° effective rake angle, 6° side and front clearance, and 
nose radius of 1/16 in. Feeds should range from 0.010 to 
0.017 ipr with a speed of about 125 fpm. Depths of cut 
have ranged from 0.060 to 0.250 in. 

Facing heads with 8- to 12-in. dia and 10 or 12 inserted 
carbide teeth are preferred. Speeds are 180 to 240 fpm, 
table feeds 10 ipm, and depths are up to % in. 

Best way to avoid a fire is to mill vertically with the 
work totally submerged in water. Horizontal milling is 
possible by constructing a chute under the cutter and 
directing two or more streams of coolant to flush the 
chips into a drum filled with water. 

Good results in shaping uranium are obtained with a 
carbide bit that is clamped as near the point as possible 
and operates at 100 fpm with feed of 0.020 ips. A con- 
tinuous supply of coolant is necessary. A good way to 
supply this is through the toolbit cavity in the toolholder 
by a flexible hose along the ram to a connection in the 
holder. 

Hacksawing requires a heavy-duty saw in which the 
original 2-hp motor has been replaced with a 5-hp one. 
The HSS blade should be provided with a backing strip 
for added support. A 4 tpi blade cuts best at 100 to 150 
spm with feed of 0.020 ips. 

Abrasive cutoff wheels of the soft, “self-dressing” 
variety are satisfactory and may be the only method of 
cutting off some alloyed uranium. A mixture of oil and 
water is necessary to aid cutting and reduce the fire 
hazard. 


Presswork 


The only experience reported is with 0.026 sheet. Holes 
from ¥% to %-in. have been punched without difficulty 
using punches and dies with standard clearance angles. 
Clean holes are obtained. 


Vanadium 


Pure ductile vanadium has only in recent years been 
available in any quantity. A new reduction process has 
brought the price down to about $40 per Ib. It’s principal 
application has been as an X-ray target metal, but its 
density and elasticity indicate that it may have some appli- 
cations as a structural metal. It has long been important 
as an alloying element. 

Hot working generally requires protection by a stain- 
less-steel sheath because of the tendency to absorb oxygen 
and nitrogen at elevated temperatures. Rolling or forging 
is usually started at about 2100 F. The lower limit will 
be determined by the requirements of the sheath, as there 
is no lower limit for vanadium. 

Vanadium does not work harden appreciably and can 
be formed, bent, or stamped at room temperature. 

Pure vanadium is free cutting and can be machined by 
following the general practice for copper. Kerosene is a 
satisfactory lubricant. 

Welding requires protection from an inert gas and an 
argon-shielded arc has given satisfactory results. 
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Get your free copy 
of this 
new booklet 


HIS NEW compre- 
hensive, illus- 
trated booklet, “Inventory Control For 
Manufacturers,” is filled with the most 
effective, modern techniques for bal- 
ancing stocks and reducing costs. 
Inventory represents about one-third 
of the capital invested in manufactur- 
ing and usually is the largest item on 
the balance sheet outside of plant and 
equipment. OVERSTOCKS result in 
increased investment, useless tying up of capital, 
increased insurance, the use of more floor space for 
storage purposes, deterioration and obsolescence, and 
other substantial losses. UNDERSTOCKS result in 
lost sales, extra expense of “rush” orders and last 
minute buying, and idle shop time waiting for 
short and undelivered material. 


INVENTORY CONTROL 
FOR MANUFACTURERS 
How It Balances Stocks 

And Reduces Costs 


Don’t miss this opportunity to get 
the full picture of what Inventory 
Control means to Management, Pro- 
duction, Purchasing and Sales. Upon 
inventory availability and adequacy 
depend scheduling, workflow and 
delivery — even such human factors as 
job stability and good labor relations. 
Inventory Control is the backbone of 
all manufacturing operations. 

No two plants have the same prob- 
lems but the principles of a good inventory control 
record as outlined in this booklet, may be profit- 
ably adapted and applied to the needs of any business. 

Write today for this new booklet. Ask for KD406— 
“Inventory Control For Manufacturers ... How It 
Balances Stocks and Reduces Costs.” Remington 
Rand, Room 2976, 315 Fourth Avenue, New York 10. 
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MACHINE STAMPING 
AND EMBOSSING 


DIES 

Higher production with 
CADILLAC Dies_is assured by 
special steel selection, con- 
trolled heat treatment and 

ecision engraving noted 
for accuracy and high qual- 

ty. We'll be glad to advise FORGING HAND STAMP E INSERT NG 







von best marking methods 


You Don't Need An X To Mark “The Spot" 


re Are CADILLAC MARKING DEVICES 
The Designed For ALL Marking Needs 


Just as “variety” is called “the spice of life”, varieties of marking methods and devices are 
PUNCH ae essential for meeting modern production demands. CADILLAC STAMP COMPANY is equipped 

to offer or build every conceivable type of marking device, from 

simple hand stamps to especially created and designed machinery 

for unusual marking requirements. 
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. CADILLAC 52 
CADILLAC 115 HAND AIR IMPACT PRESS CADILLAC 54 
MARKING MACHINE For high speed marking, assembling, LLA 
For general purposes this floor branding, staking, crimping, riveting, HYDRAULIC 
SOLID ROLL DIE type machine gives top service. also for producing light stampings. MARKING MACHINE 
Marking is done in a rolling oper- The 52 effects great savings in produc- Here’s a compact, self-contained, 
ation—requiring minimum pressure. tion — delivers speeds up to 10,000 unit. Hydraulic unit is of mani- 
Marks flat or round parts of vary- strokes per hour—pressure up to 8 fold construction. One control gives 
HEAVY BEVEL STEEL ing thickness, Foot pedal for mark- a2 Safe he. operate, automatic con- full range of marking depth. It 
LETTERS AND FIGURES ing flat or irregular contoured ee e hand, foot or electrically. will mark poe gy aa irregu- 
The faces of CADILLAC Steel rod peo ag adjustable for mochines Above, Write for Bulletin M-120 co me "ee poy i hae 
Letters and Figures combine ; Misc. Items, Write for Bulletin SE-130, *Y"°* YP to %° 
a high degree of hardness Fe i a : 
with toughness, insuring ex- [ AJ yD) 2 gh 
ceptionally long life. Each | i >. 2) ; 
stamp is clearly marked 7 ? 
with .character designation 3 
and size. Long tapering A * 5 - es 
bevels assure easy align- ; 5 f 
ment of ‘characters. (To the | 3 
right note CADILLAC’s \ | i. 
sturdily boxed Interchange- | : ; : 
able Steel Type Sef.) \ | : 
HAND STAMP NUMERALS INTERCHANGEABLE TYPE AND TYPE HOLDER SET HAND STAMP SYMBOLS 





CADILL 


2. CADILLAC STAMP COMPANY 


Factory and Offices 





17316 Ryan Road ‘*  - FO. 6-0500 «+ Detroit 12, Mich 





Marking Devices 
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J&S DOWN-HOLDING DEVICES and 
WHEEL DRESSERS LEAD THE FIELD 


Fluidmotion Wheel Dressers—Dress 
two angles tangent to a radius, using 
ONE handle in one continuous mo- 
tion. Operation is so fast and simple 
that beginners can use them. For all 
types cylindrical and surface grind- 


J & S All-Purpose Jaw Clamps — 
For any machine table or face plate. 
Five models—one adjusting screw 
has a holding force of 2% tons on 
Small model, 12 tons on Jumbo 
model. Eliminate u-clamps, straps 
and fingers. No obstruction prob- 
lems, no interference with measur- 
ing tool readings. 


J & S Swivel Vise—The only hard- 
ened and ground swivel vise that 
mounts low, swivels, needs no ped- 
estal. Patented down-holding clamp- 
ing jaws give many times the hold- 
ing power of an ordinary vise, yet 
only half the weight. 


J & S Form-Master—Sturdy wheel 


dresser for shops with less frequent 
wheel dresser requirements. High 
quality, 100% dust-proof, it is ca- 
pable of dressing any radii up to 
12” convex, up to 15” concave. 


Prices start at $45.00. 








WRITE FOR INFORMATION ON THE 
NEW J&S PURCHASE PLAN 








Write for free literature and further information. 








=={ iS == == === CLAMPCUT= 


Jas TOOL CO., INC. 
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871 DORSA AVE. 
LIVINGSTON, NEW JERSEY 





MANUFACTURERS’ 
FREE LITERATURE 


HYDRAULIC CYLINDERS — Benton Harbor 
Engineering Works, Benton Harbor, Mich. 8- 
page folder illustrates line of automatic flow- 
control units for tilts, hoists, clamps, shifters. 


“CLIPPEROIL SEAL”—Johns-Manville, 22 E 
40th St, New York 16, NY. 28-page illustrated 
manual covers selection, application, and instal- 
lation of these seals. Includes description of 
latest LPD and RPD extruded and moulded 
oil slingers and end-face seals. Tables and case 
histories included. 


SELF-LOCKING NUTS —- National Machine 
Products Co, 44225 Utica Rd, Utica, Mich. 24- 
page illustrated brochure gives engineering data, 
specifications, price list on one-piece, free-start- 
ing, reusable units for applications exposed to 
oil, water, or high temperature. Includes opera- 
tional principles, applications, engineering stand- 
ards, guide chart for calculating wrench torques. 


MAGNETIC TRANSMISSION EQUIP- 
MENT—Stearns Magnetic, Inc, 622 S 28th St, 
Milwaukee, Wis. 8-page illustrated bulletin 226-D 
covers standard line of brakes and clutches. In- 
cludes torque requirements, service factors, de- 
scriptions, features, dimensions. Selection data 
and specifications of new companion line of 
magnetic brakes for re-rated NEMA frame sizes. 


FILTRATION — Engine Life Products Corp, 
115 S Granada Ave, El Monte, Calif. 12-page 
engineering paper, “Filter Facts No. 1—Funda- 
mentais of Filtration,” covers filtering equip- 
ment and its relation to such subjects as the 
lubrication system, contaminants, detergent oils, 
filter materials. 


LAMINATED PLASTIC — Continental Dia- 
mond Fibre Co, Newark 45, Del. 19-page cata- 
log on Dilecto laminate, weighing half as much 
as aluminum with high mechanical strength. 
Tables, grades, applications, properties of sheets, 
tubes, rods included. 


PACKAGE DRIVES—Alis-Chalmers Manufac- 
turing Co, 1126 S 70th St, Milwaukee, Wis. 
8-page illustrated bulletin 51B8166 describes fea- 
tures of drives for speed control of machine 
tools and other applications requiring accurately 
variable speed over wide range. Available in 5 
cabinet sizes with drive motor range 5 to 150 hp. 


VACUUM MELTED METALS & ALLOYS— 
Carboloy, Dept of General Electric Co, Box 237, 
Roosevelt Pk Annex, Detroit 32, Mich. 23-page 
bulletin VM-101 includes general information 
and technical data. Covers effects of vacuum 
melting on properties of various metallic ma- 
terials, advantages, fabricating and machining 
recommendations. 


ALUMINUM ALLOY SELECTOR — Howard 
Foundry Co, 1700 N Kostner Ave, Chicago 39, 
Ill, Slide rule shows common designation, ap- 
plicable specifications, physical and mechanical 
properties for all major aluminum casting alloys 
for sand and permanent mold castings. Relative 
properties given for corrosion resistance, ma- 
chinability, suitability for welding. 


FASTENERS—Southern Screw Co, 100 Rick- 
ert St, Statesville, NC. 30-page illustrated cata- 
log MST-1 describes line including machine 
screws and A&B tapping screws. Phillips and 
slotted, and stove bolts, available in steel, brass, 
silicon bronze, aluminum, and stainless. 


BRONZE BEARINGS — Kingwell Bros, Ltd, 
455 Minna St, San Francisco 1, Calif. Cen- 
tennial catalog 55 covers Kingwell bearings and 
bar stock. Chrysler Ojilite bearings and bar 
stock, and Asarco continuous cast bronze bar 
stock. Complete listings of sizes itemized for 
each line. 


“SIMPLIFIED STEEL TERMS & ENGI- 
NEERING DATA”—LaSalle Steel Co, PO Box 
6800 Chicago 80, Ill. 32-page illustrated diction- 
ary contains 180 detailed definitions ranging 
from annealing and austempering to stress re- 
lieving and yield strength. Curves and tables 
cover such subjects as method of determining 
hardenability, etc. 


(Continued on page 138) 
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BsW STEEL 
TUBING 


WHATEVER YOUR SPECIFIC PRODUCT REQUIREMENTS 


High strength-to-weight ratio 
Material, weight and space savings 
Resistance to corrosion and oxidation 
Ability to assume virtually any design shape without loss 
of structural advantages 
@ Improved product appearance 


you'll find the right B&W tubing for the job 
CHOOSE FROM A COMPLETE RANGE 


TYPES —Seamless tubes—hot-finished, cold-drawn, or roto-rocked 
Welded tubes—from hot-rolled or cold-rolled strip 

GRADES —Stainless steels—B&W Croloys 12 to 27 
intermediate chrome molybdenum alloys—B&W. Croloys 1/4, to 9 
SAE-AISI alloys and nitralloy steels 
Nickel steels—B&W Nicloys 314, 5 and 9 
Carbon molybdenum steels—in various grades 
Carbon steels—in various grades 

SIZES—Up to 95% inches outside diameter in a wide range of wall 
thicknesses 

SURFACE FINISHES—As rolled, as drawn, as welded, flash removed, 
turned, scale-free and polished 

SPECIFICATIONS -Made to any of the standard specifications such 
as those of the ASTM and U. S. Government 

QUALITY —Open-hearth and electric-furnace steels, including air- 
craft and magnaflux qualities 

CONDITION —Unannealed, annealed, tempered, normalized, or 
otherwise heat-treated as required 

SHAPES —Round, square, rectangular, or special shapes 

FABRICATION —Upsetting, swaging, expanding, bending, safe-end- 
ing and machining 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. and Milwaukee, Wis.: Seamless Tubing, 
Welded Stainless Stee! T: 
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For Millin Precision Borinc 
. eee 


WHY TAKE LES 


TF Series Line 
Strikingly new milling machines 
feature twin screw knee support for 

aterrigidity; new control center 
or ease of operation; improved 
Mono-Lever and Automatic Cycle 
Table Control; front mounted back- 
lash eliminator; adj ble saddle 
clamping gib; three bearing spindle 
that increases rigidity eight. times 
over spindles without center bear- 
ing support, and many other fea- 
tures. "s are available in five sizes 
Plain (left), Universal and Vertical 
(right) styles from 10hp to 50hp. 








ety Mil-waukee-Mil Series 
Flexible, broad capacity production 


milling machines with automatic 
backlash eliminator, automatic rise 
and fall spindle heads, automatic 
quill retraction and innumerable 
other refinements in design. Over 
300 combinations available in Sim- 
plex and Duplex styles. 


Model 2D Rotary Head 


Rotary head motion, combined with 
milling machine’s abjlity to do bor- 
ing, slotting, drilling, vertical mill- 
ing, circular and angular milling, 
transmits complete blueprint into 
metal without changing setup. S 

range 250 to 4000 rpm; feed range 
.0002 to .008 ipr; rotary head feed 
range (16 changes) 2 to 3 rpm. 


Autometric Boring Machines 


MODEL C (left) available in No. 3 
and No. 4 sizes. New Autometric 
features an improved measuring 
system for the table and saddle. 


oth systems are identical in design 
and function. Table and saddle each 
t--—_—___—_ have a separate precision measuring 
screw instead of the single combi- 
nation measuring and drive screw. 
New design features also include 
larger table sizes, eater vertical 
range and adjustable sliding head 
with 10” of vertical travel. 


MODEL B Autometric precision 
boring machine combines versatil- 
ity and precision atched in its 
field and range or operation. It in- 
corporates every refinement needed 
for 3-dimensional accuracy. 








Builders of Precision and Production Machine 


... Special Machine Tools 


THAN THE LATEST? 


Why take less? Today’s many new design and operating features 
on Kearney & Trecker machine tools offer you more productivity 
and quality... greater economy and performance than ever before. 











ODAY, Kearney & Trecker gives you complete new lines 

of the finest knee and bed type milling mathines, precision 
boring machines and special production machines to meet the 
growing needs of metalworking. At Chicago, these machines 
were the talk of the Machine Tool Show. 

Look at the machines illustrated on these pages. Make note 
of their many new practical features. For example: Look at 


Series). Note the compact, central control grouping — featur- 
ing the new front-mounted table handwheel. These features 
are typical of the advanced design you'll find on every ma- 
chine shown here. 

For complete information on these new machines, see your 
nearest Kearney & Trecker representative, or write direct to 
Kearney & Trecker Corp., Milwaukee. We'll be glad to discuss 


your production requirements and what these new Kearney & 
Trecker machines can do to meet them. 


the exclusive, twin screw knee support and more massive knees 
and saddles on the new Kearney & Trecker knee types (TF 


5-Station Rotary 
Indexing Machine 


This machine performs a series of 
milling and here operations on 
rear. axle differential carriers at 
the rate of 82 pieces per hour. Its 
design includes standard units 
which comprise about 70% of the 
major components of the machine. 
Complete utilization of standard 
units — feed slide units, quill feed 
unit, way type drilling unit, rotary 
index table — provide lower ini- 
tial cost, higher efficiency, lower 
roduction costs and ease of main- 
enance. Standard units feature 
hardened and ground steel ways 
and automatic lubrication to the 
machining heads and sliding ways. 


Feed Slide Quill Feed Unit 








Wey Type Drill Unit Rotary Index Table 
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TOOL LEASE 


You as a member of the metalworking indus- 
fry can put these new machines to work in 
your plant with Kearney & Trecker's Tool-Lease 
program. You can select from nearly 350 
standard milling and precision boring ma- 
chines, enabling you to curtail machine tool | 
obsolescence in your own plant with minimum 
capital expenditure. For complete details con- 
tact the Kearney & Trecker representative in 
your area, or write direct to Kearney & Trecker, 
Milwaukee, Wisconsin. 


Gantry-Type Wing Skin 
Tracer-Controlled 
Milling Machines 

Skin mills of this type are now in 
production to be . yr to pri- 
vate industry and the Air Force. 
They meet the exacting specifica- 
tions of the Aircraft Industries Asso- 
ciation (A.LA.). These high-speed, 
versatile skin milling machines are 
designed to mill airplane win 

panel sections from solid alumi- 

_ num slabs or forged plates. 














Kearney & Trecker 7S \KEARNE’S TRECKER 


iLWAUKEERSS| 
MILWAUKEE 14, WISCONSIN S 





Tools Since 1898 





Headquarters or 


BARRETT HEAVY DUTY 


Oil Extractors—Made in Several 
Sizes—For Maximum Recovery 
of Oils from Chips and Turnings. 


R fe f 
Efficient — Economical 


OIL RECOVERY 
RECONDITIONING 
COMPLETE SYSTEMS 


Automatic For Reclaiming all the 
Recoverable Oil — Pump and Tank 
Units and Sterilizer-Sediment Pre- 
= cipitator—Storage Tanks. 
TYPHOON WASHERS 
MEDIUM HEAVY DUTY Rapid Triple Action Cleaning of For Thorough Reconditioning 
Oil Extractors—Fabricated Stee! Smali Metal Ports. Supplemental of Cutting Oils for use Sot Gains lnateasetion al 


i i¢ Pump ond Tank Units Also Avail- a 
ae te te ane ee -_ able. Over and Over Again. 


x 


FILWHIRL ENAMELERS CYCLONE DRYERS WHIZO GALVANIZERS BARRETT BREAKERS 


For Coating Small Items in Bulk. wick Dry Smali Metal Parts by Engineered for Hi: Production. Inexpensive Unit for Seporati 
pect-cdlineteniend ombination of Centrifugal Action Uniform Coati ubstential Mo- Wide Variety of Small Parts aan 
Enamel-Lacquer and Forced Air Circulation. terial Savi t—Speedy a 
Electric or Steam Heater Units if Qoeretion Hot Dip Tinned or Stick Together in Tinning or Gal- 
z 


i te. 
oe ae Se required. Galvanized items. vanizing. 











A Type and Size to Assure Economy in Industrial Needs 


Barrett—Continuing 108 years Manufacture of Oil Extractors—Over a Quarter of “te é 
Century Devoted to Concentrated Scientific Research, Development, Design and — 


Building of Centrifugal Machines that Feature Built-in, Hi-torque Direct Drive Motors 
and Heavy Rugged Construction. Dynamic Braking and Zero Speed Switch. Arrange- | 7 () N J B h nr R al 7 C0 
ments available. . a 


Consult Us on Your Problems 
Road, Worcester, Mas 


DESIGNERS AND BUILDERS oF CENTRIFUGAL MACHINERY 
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- a the precision production 


needs of industry, in our generation. . 


“VE onindienc building new and better 


tools, to implement civilization’s 
progress... 
...This is Ex-Cell-O’s work. 
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DETROIT 32 MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS ¢ GRINDING SPINDLES e CUTTING TOOLS « RAILROAD PINS AND 
BUSHINGS e DRILL JIG BUSHINGS e¢ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT 





PRECISION 
THREAD GRINDERS 





PRECISION 
BORING MACHINES 
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PURE-PAK AUTOMATIC 
MILK PACKAGING MACHINES 





SUREEEEETD, 


S$ 


Need a really accurate collet chuck ? 


Before you buy COMPARE the new 
HANCOCK Ball-Bearing CHUKOLLET 
with any collet holder. 


TEE 2 


COMPARE for accuracy ! 
COMPARE for versatility ! 
COMPARE for gripping power! 
COMPARE set-up time! 
COMPARE price! 
is as versatile, can grip as tightly or 
pig oh he new Chukollet- Can be : on 
any machine in the shop. 
No other collet chuck has an adjustable stop for 


positive axial location to .0005 inch! 5C collet is 
not drawn in while closing. 


See for yourself. Make a test in your own shop next 
time you have a job that demands the ultimate in axial 
and radial accuracy. Remember, Chukollet is guaran- 
teed. Money refunded in 30 days if not completely 
satisfied ! Send for literature today. 


Menufecter. | HANCOCK MFG. CO. 


ae ppp Santa Clara, Calif. 








VERESSRREE ERR ERR SEY, 


Augneas 











Illinois leads 


Illinois has more metalworking plants of 50 
or more employees than any other state: 
1,511 such plants in 1953. 











DYKEM 
STEEL BLUE 


making Dies and 


Templates 
— | 


. In- 
creases efficiency and 
accuracy. 


— DYKEM COMPANY 
23018 North 11th St. « St. Lovis 6, Mo. 
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TORQUE CONVERTERS — Clark Equipment 
Co, Transmission Div, Jackson, Mich. 8-page 
catalog describes Torcon line. Illustrates models, 
attachments for specific adaptations, physical 
construction. 


SPRING LOCK WASHERS—Spring Washer 
Institute, New York 6, NY. 16-page brochure 
illustrates and describes engineering principles. 
Standard specifications, dimensions, and engi- 
neering data in tabular form. 


RZEPPA UNIVERSAL JOINTS—Gear Grind- 
ing Machine Co, Joint Div, 3901 Christopher 
St, Detroit 11, Mich. 12-page illustrated cata- 
log covers applications, engineering data, models 
and sizes, proper joint selection. 


O-RINGS—Garlock Packing Co, Palmyra, NY. 
18-page illustrated catalog AD-148 contains de- 
sign information, recommended pressures, avail- 
able materials for both dynamic and static appli- 
cations; complete list of standard sizes. 


SUBMINIATURE SWITCHES — Micro 
Switch, Minneapolis-Honeywell Regulator Co, 
Freeport, Ill. 12-page illustrated catalog 75 cov- 
ers snap-acgion precision switches, auxiliary ac- 
tuators, toggle and pushbutton assemblies. 


DOUBLE HELICAL GEARS — Worthington 
Corp, Harrison, NJ. 12-page bulletin 1958E 
contains illustrated dimensional data, design 
features, applications charts. 


CONTROL DEVICES — General Electric Co, 
General Purpose Control Dept, Schenectady 5, 
NY. 68-page illustrated catlog GEC-1260A con- 
tains wiring diagrams and dimensions on motor 
starters, contractors, relays, solenoids, switches, 
pushbuttons, and pilot devices. Special section 
correlates by horsepower components for each 
type of motor control application. 


MATERIALS SPECIFICATIONS — Shield- 
alloy Corp, 99 Park Ave, New York 16, NY. 
37-page book gives chemical and screen analyses 
for powder metals and alloys, processed min- 
erals and ores, and chemical analyses of metals 
and alloys. Among materials described are chro- 
mium metal, titanium-aluminum master alloy, 
powdered ferro-alloys and melting base alloy, 
processed fluorspar, rutile, and zircon. Pri- 
marily prepared for the welding rod manu- 
facturing industry, materials have wide range 
of application. 


HYDRAULIC STANDARDS — Miller Fluid 
Power Co, 2040 N Hawthorne, Melrose Park, 
Il. 20-page illustrated pamphlet, hole-punched 
for insertion in standard catalogs, presents Jic 
standards, recommended practices on packings 
and seals, examples of packing code identifica- 
tion, glossary of terms. 


GEAR DRIVES—Link Belt Co, 307 N Michi- 
gan Ave, Chicago 1, Ill. 32-page booklet 2619 
gives illustrated description of complete line of 
parallel shaft drives. Lists 39 standard size 
single, double, and triple reduction ranging 
from 1.21:1 to 323:1 with hp capacities of over 
2000. Contains complete engineering data. 


BEARINGS—McGill Manufacturing Co, 1100 
N Lafayette St, Valparaiso, Ind. 52-page re- 
vised handbook contains sections on the Camrol, 
Multirol, Guiderol, and new Sealed Guiderol 
bearings. Photographs, dimensional and load ca- 
pacity tables, mounting details, bearing life and 
speed factors, and interchangeability charts in- 
cluded. 


AIR CYLINDERS—Miller Fluid Power Co, 
2040 N Hawthorne Ave, Melrose Park, lil, 8- 
page illustrated bulletin A-105K presents design, 
construction, engineering, mounting, and di- 
mensional data on Miller 200 psi heavy-duty 
units from 1% through 14-in. bores in strokes 


up through 22 ft, and 17 standard mounting 
styles. 


GEARING—Foote Bros Gear & Machine Corp, 
4545 S Western Blvd, Chicago 9, Lil. 30-page 
illustrated engineering manual DR 2 covers 
complete line of Duti-Rated Lifetime Gearing. 
All standard sets listed by center distance and 
capacity for selection to suit specific applications. 


LUBRICATED PLUG VALVES — Homestead 
Valve Mfg Co, Coraopolis, Pa, Illustrated, 28- 
page Reference Book 39-5 shows straight-way, 
3-way, 4-way, and multiple port lubricated units 
for 250-Ib oil-water-gas, and 150-lb steam work- 
ing pressure. Describes wide choice of metals 
and sizes in 100% pipe area and venturi types. 
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GUE 


New 19 Inch 
Hydroform makes... 








economical Hydroforming 


The new 19” Hydroform is an important addition 
to Kaupp facilities. This new machine makes it 
possible to produce larger parts than heretofore 
possible on the 12” Hydroform previously in- 
stalled. With both machines now in operation, a 
vast new field is open for design and develop- 
ment engineers who require prototype compon- 
ents. Your inquiries are invited. 


HYDROFORMING BY KAUPP SAVES TIME 
AND REDUCES TOOL COSTS — 


e Fewer drawing operations 
e Simple tooling 

e Fast set-up 

elmproved quality 


Specify Hydroforming by Kaupp for accurate 
forming and drawing of stainless steel, Inconel, 
aluminum, cold rolled steel, copper, brass and 
other alloys. 


Production and Development 


Metal Forming for Electronics, Cc. B. KAU cd ae & Gera 


Nucleonics, Aviation, Marine 
ond General Industry NEWARK WAY @© MAPLEWOOD © NEW JERSEY 
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is not enough? 


The need for blood is greater than ever, not only for men 
wounded in combat, but here at home . . . to cure disease, to meet 
accidents and disasters, and to prepare for civil defense. 


Our quota can ONLY be met, if those who give keep on 
giving . . . regularly! 


You CAN give more than once . . . as often as every three months 
with complete personal safety. The more often you give the more often 
you save a life. For every pint of blood you give goes to someone 

who needs it desperately. 


Remember . . . once is NOT enough. Give blood again and again! 
Call your Red Cross, Armed Forces or Community Blood Donor Center 
for an appointment to give blood today. 


GIVE 


. give it again and again 


140 





BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 


If you can answer “yes” to most of them, 
you—and your company—are doing a needed 
job for the National Blood Program. 


HAVE YOU GIVEN YOUR EMPLOYEES TIME 
OFF TO MAKE BLOOD DONATIONS? 





HAS YOUR COMPANY GIVEN ANY RECOG- 
NITION TO DONORS? 


DO YOU HAVE A BLOOD DONOR HONOR 
ROLL IN YOUR COMPANY? 


HAVE YOU ARRANGED TO HAVE A BLOOD- 
MOBILE MAKE REGULAR VISITS? 


HAS YOUR MANAGEMENT ENDORSED THE 
LOCAL BLOOD DONOR PROGRAM? 


HAVE YOU INFORMED EMPLOYEES OF YOUR 
COMPANY’S PLAN OF CO-OPERATION? 


WAS THIS INFORMATION GIVEN THROUGH 
PLAN BULLETIN OR HOUSE MAGAZINE? 


HAVE YOU CONDUCTED A DONOR PLEDGE 
CAMPAIGN IN YOUR COMPANY? 


HAVE YOU SET UP A LIST OF VOLUNTEERS 
SO THAT EFFICIENT PLANS CAN BE MADE 
FOR SCHEDULING DONORS? 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 


O OO0O00000 
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Model WKLM High-Speed 
Hydraulic Cold-Sawing Machine 


assures rapid semi-automatic cutting of the com- 
mon non-ferrous metals. Provides accurate 
downward cutting of cakes, slabs, bars and 
ingots up to 12 in. thick by 60 in. wide. 


Offers speeds up to 6600 surface feet per minute. 


Standard hydraulic feeds are infinitely variable 
from 0 to 60 in. per minute; special models 
provide feeds up to 250 im. per minute in capa- 
cities to meet your requirements. 


Also available as Model WKL in standard 
speeds and feeds for steel and the new super- 
alloy, non-ferrous materials. 


WKM (Semi-automatic) and WKMA (full- 
automatic) are available as standard WAGNER 
models for high-speed cutting of rounds, squares 
and structural shapes in capacities up to 27 in. 
for rounds. 


All semi-automatic and automatic WAGNER 
Cold-Sawing Machines provide hydraulic work- 
piece clamping and saw-carriage feed with pre- 
cision control. 


To attain production efficiencies heretofore un- 
known, use WAGNER Cold-Sawing Machines, 
Segmental-Type Blades and Automatic Sharpen- 
ing Machines. 


For complete, prompt information, contact .. . 


KLINGELHOFER 
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MACHINE TOOL COMPANY 
Sole Distributor 
Industrial Park Kenilworth, N. J. 





Let Gisholt help you find 


Because this new machine offers 


gw, 





greater power 
alte Lal-taeey o1-1-1- 53 
ToRtt-T ame} ol-laclatel a 


increased accuracy 


You'll get more production from this 
new Gisholt Ram Type Turret Lathe 


Typical of the great, new Gisholt MASTERLINE 
machine series, this Ram Type Turret Lathe gives 
you the advanced design features you need to 
help cut machining costs! 

Here’s more power (up to 30 h.p.!) and up to 
16 speeds provided with a single-speed motor. 
And here’s faster, easier selectivity; the new 
Hydraulic Speed Selector operates within a three- 
second cycle—direct or preset. A free spindle is 
available at all speed settings. Even on large 
speed change requirements, such as dropping 
from drilling to tapping, effort is kept at a mini- 


mum through the HI-LO Trip Lever which now 
offers a speed shift ratio of 8:1. 

Add the Hydraulic Inching Control—Self- 
Adjusting Clutches—and acompletely redesigned 
headstock; heavier bed casting, cross slide and 
ram; aprons with dial feed selectors—and you 
have some of the reasons why you will get more 
production, at /ess cost per unit, from the new 
Gisholt MASTERLINE Ram Type Turret Lathes! 

Be sure to write Gisholt today for complete 
information about the new machines, or contact 
your Gisholt Representative. 
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-new short cuts to profits 


2-147 


This helpful 

Gisholt = 

with 140 case studies 

on turning, balancing \ 
and finishing that 


increased production 


You'll get lots of money-saving ideas when ‘you solved some of the toughest problems—setups 
read this big Gisholt Production Pointers book- worked out by some of the nation’s leading manu- 
let—a collection of 140 of the most outstanding facturers to find better short cuts to profits—and 
case studies in turning, balancing and finishing! to maintain (or frequently improve) quality of 
They're all ready for you in easy, usable form. product. 
Here, you'll see both the methods and means By all means, take a minute of your time today 
of reducing setup and change-over time—simpli- to write for your big, illustrated Production 
fied tooling—faster floor-to-floor Pointers Case Study booklet. Ask for Form No. 
operations that mean lower costs per 1180. Or, if you prefer, just contact your nearby 
unit produced. Through photos and Gisholt Representative. 
drawings, you'll see setups that have 


THE GISHOLT ROUND TABLE represents the collective 
experience of specialists in the machining, surface fin- 
ishing and balancing of round and partly round parts. 
Your problems are welcomed bere, 


Gisholt Machine Company 
1201 E. Washington Ave. 
Madison 10, Wis. 


Gentlemen: 
Please send my free copy of the new Production Pointers 
Case Study booklet, Form No. 1180. 


eee 
! 
! 


Company 
Street Address 
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Burnham Finney’s typewriter is the only thing 
that applies the brakes to his almost constant 
travel schedule. Fortunately, it applies the 
brakes often enough to make sure a great and 
growing industry gets his exclusive, first-hand 
reports on important developments every 
other week. 

Burnham Finney has been “‘on the go” ever 
since, fresh out of the University of Cincinnati, 
he spurned a law-school scholarship to open his 
own industrial news bureau, supplying about 
twenty business magazines and newspapers 
with the latest news of Midwest industry. 

Thirty years and a million travel miles 
later, this indefatigable editor is still out of his 
office much more than he is in it. He main- 
tains personal contact with hundreds of top 
metalworking executives coast to coast. His 
exclusive reports on the Washington scene as 
it affects Metalworking are the result of being 
there when the news is in the making. He has 
recently renewed again the European con- 
tacts he so soundly established when, at the 
request of the British Ministry of Production, 
he gave our World War II allies his on-the- 
spot help in boosting armament production to 
record levels. 

And now, as it has been doing ever since 
Burnham Finney became Editor of American 


He keeps on the go to 


Machinist in 1938, his typewriter continues 
to record a notable succession of reporting 
“firsts’’ in a basic industry. 

First vocal exponent of automation’s great 
future, constant champion of the pressing 
need for modernization in Metalworking’s 
sprawling production shops, writer of prize- 
winning editorials, confidant of his industry’s 
top executives and of government’s policy 
makers, Burnham Finney studies the present 
tirelessly so that his typewriter can brilliantly 
forecast the future for his magazine’s readers. 

In experience . . . in knowledge of his job... 
in ability to serve his readers, Mr. Finney is 
typical of McGraw-Hill editors. They’re spe- 
cialists. They know their fields. They live with 
the problems of the men—within these fields 
—who look to them for accurate reporting of 
news that is vital to their industry. 

Their “‘product”’ has to be good. Editorial 
quality must be consistently maintained be- 
cause every McGraw-Hill publication is sold 
to its subscribers . . . bought because of the 
ability of McGraw-Hill editors to pack each 
page with information that will help their 
readers do a more efficient job. That is why 
every McGraw-Hill publication provides and 
maintains an alert, interested audience for the 
advertiser’s sales messages. 


McGRAW-HILL 


PUBLISHING COMPANY, INCORPORATED 


App 330 WEST 42nd STREET, NEW YORK 36, N.Y. @® 


OVER A MILLION MEN IN BUSINESS AND INDUSTRY PAY TO READ McGRAW-HILL BUSINESS PUBLICATIONS 
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“Your Cutting Oil Engineers 


know their way around a Job Shop” 


—reports Kennedy Automatic Products Co., 
Marshall, Michigan 


KENNEDY AUTOMATIC PRODUCTS COMPANY 


is known throughout Michigan for its fine job work. The 
plant keeps a variety of machine tools busy — lathes, 
grinders, automatics and others—and works brass, copper 
and aluminum in addition to various steels and alloys. 
Naturally, no single cutting oil can handle all this 
different work and metal. However, since 1947, Kennedy 
has relied on Texaco Lubrication Engineering Service for 
guidance—with highly satisfactory results. Says Kennedy— 
“Your cutting oil engineers know their way around 
a job shop. Their recommendations for the proper 
oil to use and the proper way to use it have been 
invaluable in helping us to solve our many machin- 


TEXACO 


TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE on television. . 
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ing problems. Thanks to them we have been able to 
do most of our work with Texaco Cleartex Oil, which 
does an outstanding job as both cutting fluid and 
machine lubricant for our automatics. Texaco Clear- 
tex Oil gives us good tool life and excellent finish.” 
There is a complete line of Texaco Cutting, Grinding, 
Soluble and Hydraulic Oils to help you do all your ma- 
chining better, faster, and at lower cost. Let Texaco Lubri- 
cation Engineering Service help you use them profitably. 
Just call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, New York 
17, New York. 


CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 


. Saturday nights, NBC. 
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METALWORKING FACTS FOR 1956 Te A= ls of growth 


> Metalworking to have highly prosperous year 


1956 promises to be a growth year in Metalwork- 
ing. It may well come up to the dollar volume this 
year, during which a new record has been estab- 
lished. Metalworking business in 1955 is put at 
about $118 billion, a mark never before attained at 
any time. There is a fair chance that the dollar total 
the coming year will be even more than that, thanks 
to rising prices, but it is doubtful whether the phys- 
ical production will be quite as great. 

Almost all the business indexes in various 
branches of Metalworking have gone up this year 
as a result of an unanticipated flood of new orders. 
AMERICAN Macuinist Production Index has stayed 
higher all year than in 1954, and the latter part of 
the year has spurted to 171. That is equal to the 
peak operation during the Korean defense crisis 
when armament bulked large in metalworking ac- 
tivities. Since mid-1953 the percentage of defense 
work to total Metalworking production has slipped 
steadily. The recent upturn in the production curve 
is attributable solely to the unprecedented demand 
for civilian goods. 

The year ahead looks extremely good, with little 
if any decline from the 1955 volume, for these rea- 
sons: 

1 . . Capital spending for new plant and equip- 


BO 


ment is likely to ascend to an all-time high, topping 
the current year’s figure of almost $30 billion. Many 
manufacturers are planning on expansion of facil- 
ities to be ready to meet the expected growth in 
markets. The basic steel industry too is undertaking 
a major enlargement of productive capacity. 

2 .. The automobile industry feels that 1956 will 
be one of its best years, with production nudging up 
close to the phenomenal total attained this year. 
It will be operating, as will the construction indus- 
try, under greater credit restrictions than in most 
of 1955. Nevertheless its output and sales should be 
around 8-million units. 

3 .. Almost all capital-goods industries are going 
into 1956 with substantially larger backlogs than 
they had a year ago. Production in these industries 
is bound to be up, as customers mechanize their 
plants further to cut costs and get a better product. 
The machine tool industry, typical of this group, is 
destined to have a much better year in 1956 than 
in 1955. 

4... The national income has never been bigger 
and it is a good guess that people wili continue to 
spend freely for consumer goods. This means that 
a large variety of metal goods will be produced in 


near-record quantities the coming year. 
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ME METALWORKING 
OTHER MANUFACTURING CAPITAL SPENDING AT NEW PEAK 


NON-MANUFACTURING - 


BILLION DOLLARS i GOO a ol SG ahaee al 

~25 1956-58 

4 1953 1954 1955 average 
Iron and Steel $1005 $ 676 $ 872 $ 858 
Nonferrous Metals 380 209 265 225 
Machinery 797 694 792 668 
Electrical Machinery 475 439 483 394 
Autos 1,000 1,295 984 856 
Transport Equip. (incl. aircraft) 169 191 199 98 
Other Metalworking 625 630 687 584 
Chemicals 1428 1,130 1,243 1,289 
Paper 409 455 501 373 
Rubber 161 131 122 121 
Stone, Clay & Glass 346 361 461 438 
Petroleum Refining & Chemical 675 750 690 587 
Food 529 534 585 501 
Beverages 283 231 127 135 
Textiles 378 331 349 314 
Miscellaneous Manufacturing 1,018 932 961 927 
ALL MANUFACTURING 9,678 8,989 9,321 8,368 
PETROLEUM INDUSTRY 4,600 4,900 4,913 4,934 
MINING 546 396 387 262 
RAILROADS 1,311 854 820 787 
OTHER TRANSPORTATION & 

COMMUNICATION 3,030 2,975 2,969 2,950 
ELECTRIC & GAS UTILITIES 4,552 4,219 4,430 3,766 
COMMERCIAL 6,180 6,379 7,336 7,385 
ALL BUSINESS 29,222 27,962 29,486 28,865 

















*SURVEY TAKEN FEBRUARY, 1955. 





NEW ORDERS FOR MACHINERY CONTINUE UP... 









:.6 —— as } : | | 
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193m 1953 1954 i 


- ++ BACKLOGS INCREASE TOO 
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METALWORKING FACTS FOR 1956 ee As of growth 


AUTOS RADIO AND HOUSING 
AND TRUCKS TELEVISION STARTS 


> Many consumer goods reach an all-time peak 


1953 


UNITS 
1954 


1955 





Housing starts 

Passenger cars and trucks (U.S.) 
Television sets 

Portable radios 

Car radios 

Clock radios 

Home radios 

Washers standard size 

Ironing machines 

Vacuum cleaners (floor type) 

Ranges 

Domestic cooking stoves (non-electric) 
Domestic heating stoves (non-electric) 
Oil burners 

Warm air furnaces 

Non-Electric water heaters 
Refrigerators 

Air Conditioners (room) 


Freezers 
Civil aircraft 


1,103,800 
7,340,930 
7,214,787 
1,741,564 
5,182,934 
2,014,120 
4,402,938 
3,592,200 

160,000 
2,777,756 
1,250,000 
2,385,983 
3,278,473 

901,432 

996,603 
2,483,023 
3,650,000 
1,044,700 


1,090,000 
4,134 


1,220,400 
6,532,159 
7,346,715 
1,333,518 
4,124,460 
1,874,908 
3,067,644 
3,650,000 
91,300 
2,650,000 
1,175,000 
2,207,498 
2,319,839 
786,460 
1,131,882 
2,235,618 
3,425,000 
1,230,000 


975,000 
3,913 


|,275,000 
8,600,000 
8,000,000 
1,850,000 
6,000,000 
2,250,000 
3,000,000 
4,350,000 
90,000 
3,050,000 
1,400,000 
2,500,000 

2,500,000 
820,000 
1,250,000 
2,600,000 
4,100,000 
700,000 
1,000,000 
5,300 





SOURCE: US BUREAU OF LABOR STATISTICS, WARD'S AUTOMOBILE REPORTS, 


RETMA, AMERICAN HOME LAUNDRY MANUFACTURERS ASSN, VACUUM 
CLEANER MANUFACTURERS ASSN, NEMA, AIR CONDITIONING AND 
REFRIGERATION INSTITUTE, US DEPT OF COMMERCE, FACTS FOR INDUSTRY 


A4 


1956 Production Planbook 








ROAD 
CONSTRUCTION 
MACHINERY 


MOTORS AND 
GENERATORS CARS 


: 


FREIGHT 


> New orders for industrial products swing up 


Shipments of industrial products this year have out- 
stripped 1954 in almost all items. New orders too have 
been strong and represent a sizable increase over the 
previous year. Inventories have been built up, but both 
shipments and orders have been larger than stockpiling. 

The betterment is widespread—in road construction 
machinery, materials handling equipment, foundry 
equipment, motors and generators, gears, blowers and 
fans. Nowhere else is the favorable situation better 
typified than in orders for industrial supplies and ma- 
chinery, which represent a cross-section of Metalwork- 


ing. The orders index for 1955 is estimated at 181, 
compared with 137 in 54. 


Consumer durable goods producers have fared even 
better than capital goods makers. The automobile in- 
dustry has set a new all-time record for domestic out- 
put, turning out an estimated 7.5-8 million passenger 
cars. Production of virtually every appliance except air 
conditioners is up this year from last. 


Further gains in capital goods appear likely in 1956, 
with consumer durables doing very well too. 


1953 1954 





Blowers and fans (new orders in $1,000) 

Unit heater group (new orders in $1,000) 

Foundry equipment (new orders—index 1947-49 = 100) 
Pumps (new orders in $1,000) 

Polyphase induction motors (shipments in $1,000) 


Direct current motors and generators (shipments in $1,000) 


Tractors, exc. garden type (units shipped) 
Industrial supplies and machinery (new orders index) 


Road construction and maintenance machinery (shpmts in $1,000) 


Freight cars (units shipped) 

Railroad passenger cars (units shipped) 
Industrial electrical trucks (units shipped) 
Materials handling equipment (billing index) 
Gear shipments (index 1947-49=100) 


180,921 189,335 
60,565 59,455 
141.6 98.7 
68,245 59,252 
164,492 141,664 
39,933 36,593 
440,963 297,066 
158.7 137.6 
119,674 118,970 
83,781 38,313 
391 585 
8,992 4,947 
NA 99.5 
165.8 151.9 





SOURCE: CONVEYOR EQUIPMENT MANUFACTURERS ASSN.; AMERICAN MACHINIST 


US DEPT OF COMMERCE, AGMA, FOUNDRY BQUIPMENT, MANUFACTURERS ASSN, 
MATERIALS HANDLING EQUIPMENT MANUFACTURERS ASSN, AMERICAN SUPPLY AND 


MACHINERY MANUFACTURERS ASSN, INC 
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METALWORKING FACTS FOR RY: eee year of TALL 


All metals have been produced at an astonishingly 

high rate this year. And the chances are that output in 
| 1956 will be very close to the 1955 mark. Steel mills 
poceceseepecee es’ have operated above expectations practically all year. 
2? } Ingot production is the best barometer; and it has con- 
o* REFINED COPPER i sistently run at a 120-million-ton level most of the year. 
ES / | e Total ingot output for 1955 is likely to be around 115 
s million tons. That amounts to an increase of some 30% 


i | | | , a over the previous year. 
i. al Nonferrous metals are estimated to be in about 20% 
z | I 4 better demand this year than last, with production 
showing that much of an increase over 1954. Both cop- 
per and zinc have made good gains compared with the 
ee ee previous year. Some of the best records have been made 
LEAD aie by the less known metals. Alloy steels have done ex- 


ceedingly well. 


osene” 


METAL PRODUCTION TO STAY AT HIGH LEVEL 


THOUSANDS OF TONS 
1953 1954 1955 


“Ist half 2nd half “Ist halt Ind half “Ist half 2nd half | 
PIG IRON 37,836 37,046 28,899 29,230 37,168 37,200 
Basic 30,296 29,899 23,611 23,860 30,127 30,200 
Foundry 1,386 1,218 1,056 1,213 1,370 1,400 
STEEL INGOTS AND CASTINGS 57,946 53,664 44,132 44,179 57,206 57,800 
Open Hearth 51,645 48,828 40,315 40,012 51,778 52,300 
Bessemer 2,056 1,800 1,211 1,337 1,516 1,500 
Electric 4,245 3,035 2,606 2,830 3,913 4,000 
ALLOY STEEL INGOTS 5,238 3,897 3,027 3,199 4,432 4,650 
Chromium 1,010 710 552 625 929 950 
Chromium-Molybdenum 684 463 349 319 467 500 
Chromium-Vanadium 29 23 16 19 33 40 
Manganese 239 134 103 115 145 175 
Manganese-Molybdenum 128 151 138 169 170 175 
Molybdenum 237 257 222 283 336 375 
Nickel 17 16 14 12 17 20 
Nickel-Chromium 83 83 49 41 68 80 
Nickel-Chromium-Molybdenum 1,026 552 418 447 663 700 
Nickel-Molybdenum 98 90 191 174 245 275 
Silico-Manganese 60 45 35 34 60 60 
All other 1,628 1,370 928 947 1,272 1,300 
Stainless Steel 594 421 371 477 591 600 
REFINED COPPER 680 714 666 643 771 760 
LEAD 268 266 279 272 274 280 
SLAB ZINC 487 484 433 435 509 525 
ALUMINUM 599 653 715 745 760 775 
CASTINGS 
Steel 799 599 497 399 542 
Gray Iron 3,877 3,540 3,134 3,189 3,933 
Malleable 319 259 241 221 332 
Copper and Copper Base Alloy 274 249 105 293 229 
Zinc and Zinc Base Alloy 193 159 180 143 242 
Aluminum and Aiuminum Base Alloy 275 251 240 241 317 
COMMERCIAL STEEL FORGINGS 1,140 901 740 661 878 


SOURCE: AMERICAN IRON & STEEL INSTITUTE; DEPT. OF COMMERCE; FACTS FOR INDUSTRY; AMERICAN MACHINIST 
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NET TONS 





1954 


1955 


RELATIVE IMPORTANCE 





— 


1954 


1955 





STEEL for converting and processing 
FORGINGS (other than automotive) 
BOLTS, nuts, rivets, & screws 
JOBBERS, total 
Oil and gas industry 
All others 
CONSTRUCTION including maintenance 
CONTRACTORS products 
AUTOMOTIVE total 
Passenger cars, trucks, parts, etc. 
Forgings 
RAIL transportation total 
Railroad rails, trackwork and equipment 
Freight cars, passenger cars, locomotives 
Street railways and rapid transit systems 
SHIPBUILDING and marine equipment 
AIRCRAFT 
OIL and gas drilling 
MINING, quarrying and lumbering 
AGRICULTURAL total 
Agricultural machinery 
All other agricultural 
MACHINERY, industrial equipment and tools 
ELECTRICAL machinery and equipment 
APPLIANCES, utensils, and cutlery 
OTHER domestic and commercial equipment 
CONTAINERS, total 
Cans and closures 
Barrels, drums and shipping pails 
All other containers 
ORDNANCE and other military 
EXPORT 
UNCLASSIFIED 
TOTAL 


2,452,703 
832,876 
962,572 

11,999,470 

2,051,030 

9,948,440 

8,634,987 

2,969,812 

11,792,989 
11,462,023 
330,966 

2,457,297 

1,379,512 

1,054,794 

22,991 
501,231 
88,848 
585,562 
201,624 

1,189,199 
867,043 
322,156 

3,517,038 

1,739,007 

1,441,461 

1,742,090 

5,870,618 

4,489,887 
781,322 
599,409 
964,440 

2,533,883 
675,019 

63,152,726 


3,500,000 
1,250,000 
1,500,000 
15,500,000 
2,200,000 
13,300,000 
9,100,000 
3,800,500 
19,000,000 
18,500,000 
500,000 
3,600,000 
1,700,000 
1,870,000 
30,000 
600,000 
100,000 
800,000 
275,000 
1,380,000 
1,175,000 
205,000 
4,750,000 
2,300,000 
2,200,000 
2,100,000 
7,500,000 
5,800,000 
950,000 
750,000 
1,000,000 
3,500,000 
925,000 
84,680,000 


3.9 Yo 
1.3 
1.5 
19.0 
3.2 
15.8 
13.7 
4.7 
18.7 
18.2 
0.5 
3.9 
2.2 
1.6 
0.1 
0.8 
0.1 
0.9 
0.3 
1.9 
1.4 
0.5 
5.6 
2.8 
2.3 
2.8 
9.3 
7.1 
1.2 
0.9 
1.5 
4.0 
1.0 


4.1% 


1.5 
1.8 
18.3 
2.6 
15.7 
10.7 
4.5 
22.4 
21.8 
0.6 
4.3 
2.0 
2.2 
0.1 
0.7 
0.1 
0.9 
0.3 
1.6 
1.4 
0.2 
5.6 
2.7 
2.6 
2.5 
8.9 
6.9 
1.1 
0.9 
1.2 
4.1 
1.1 
100.0 





SOURCE: AMERICAN IRON & STEEL INSTITUTE 





_ Steel to continue its record-breaking pace 


Steel mills have rolled some 85 million tons of finished 
steel this year. This sets an all-time record. It tops the 
80-million-ton year of 1953, and is about 21 million tons 
ahead of last year. It represents a rise of 34% in a 
single year. 

The performance of many types of users has been 
impressive. The automobile industry alone is taking 
delivery of 7 million more tons of steel this year than 
last. To supply the growing demands of small business, 
warehouses have bought 3.5 million more tons. The 
container, machinery and rail transportation industries 
each have accounted for 1 million more tons of finished 
steel this year than in 1954. Even the export market has 
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made an amazing showing, absorbing 1 million more tons. 

Ordnance and other military items have been laggards 
in that they have consumed only about as much steel in 
1955 as in the previous year. And that is strictly a re- 
flection of the tapering in the defense program. 

Demand for finished steel in 1956 should be about the 
same as this year. It is possible that the automobile in- 
dustry may take a bit less tonnage, but capital goods 
producers are likely to want more. Steel in the hands of 
users is larger as the year ends than at the beginning. 
But the accumulation is not enough to be important. In 
fact, some inventory build-up may well occur the first 
half of 1956. 
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METALWORKING FACTS FOR 1956 eee year of growth 


McGRAW-HILL INDEX OF 
NEW ORDERS 
FOR MACHINERY | 





CONSTRUCTION 
AND MINING MACHINERY 








METALWORKING 
MACHINERY 





1950 1951 





ENGINES AND TURBINES 








PUMPS AND COMPRESSORS 








OTHER INDUSTRIAL 
MACHINERY 








OFFICE MACHINERY 
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> Metalworking industries do $6 billion 
of foreign business 


MILLIONS OF DOLLARS 


— % CHANGE 
Foreign Trade 1954 


1955 1954-1955 








Metalworking Total $5,285.9 $5,566.6 +5.3 
Electrical machinery and apparatus 865.6 860.0 —0.6 
Engines and turbines 147.1 165.0 +12.2 
Construction, excavating, mining and related machinery 445.4 485.0 +8.9 
Machine tools and parts 88.2 82.3 —6.7 
Metalworking machines, parts and accessories 121.4 111.0 —8.6 
Textile, sewing and shoe machinery 108.2 115.0 +6.3 
Other industrial machines and parts 552.6 580.0 +5.0 
Office machines and parts 91.1 105.0 +15.3 
Printing and bookbinding machinery 36.6 47.2 + 29.0 
Agricultural machines, implements and parts 125.7 141.2 +12.3 
Tractors, parts and accessories 309.9 360.5 + 16.3 
Automobiles, trucks, busses and trailers, parts and accessories 1,266.2 1,575.0 + 24.4 
Aircraft, parts and accessories 619.8 685.0 +10.5 
Watercraft 121.0 46.0 —62.0 
Railway transportation and equipment 122.0 86.2 — 29.3 
Other vehicles and parts 6.2 5.6 —9.7 
Special category items 258.9 116.6 — 55.0 





SOURCE: DEPT. OF COMMERCE; AM. MACHINIST 


CANADA TAKES ONE-QUARTER The nation’s metalworking industries have done close to $6 


billion of foreign business during 1955. This represents a modest 
increase of about 5% over the previous year. Much of the gain 
OF Me should be chalked up to a stiff rise in shipments of automobiles 
and car parts. Outstanding in export demand this year has been 
RANK MILLION DOLLARS printing and bookbinding machinery with a gain of 29%, trac- 
tors with an upturn of 16%, and office machinery with 15%. 
Exports of metalworking machinery, on the other hand, have 
- MERCO 300 not done so well. They are down from 1954, as is all transporta- 
/ - tion equipment except automobiles and aircraft. For the first 
. COLOMBIA 180 . ‘ 3 ‘ eye . 
CUA sas time since Korea, shipments of special military items have de- 
SOUTH AFRICA 125 clined from the previous year’s total. 
BRAZIL 120 Canada has no near rival as an export market for U.S. metal- 
_ AUSTRALIA 110 working goods. It comes close to absorbing one-fourth of all 
FRANCE 110 exports. But Latin America as a whole is as good a market as 
. UNITED KINGDOM 105 Canada. Mexico is the best customer to the South. But Vene- 
zuela is not far behind. Columbia, Cuba and Brazil follow in that 
order. South Africa has jumped from tenth to sixth position 
among foreign customers. 

Metalworking exports in 1956 may not be as large as this year. 
Congress has made available fewer dollars in the coming year 
for foreign aid shipments. More than that, competition from 
other countries in world markets is making it tougher for U.S. 
metalworking companies. 





. CANADA $1,300 


wsawon — 


SPONSES 





SOURCE: DEPT. OF COMMERCE 
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ueraiwonunc racrs or JQ5G ... year of growth 


MACHINE TOOL SHIPMENTS 


NEW FOREIGN NEW FOREIGN 
ORDERS ORDERS SHIPMENTS ORDERS ORDERS SHIPMENTS 





347.8 33.6 266.6 173.5 19.1 319.4 
318.8 14.4 279.6 159.8 14.4 323.1 
324.3 23.3 299.5 169.6 24.9 327.2 
293.5 15.6 307.9 142.8 15.9 302.7 
284.6 31.4 323.0 139.5 11.9 370.3 
342.9 20.3 330.8 185.2 15.5 276.3 
376.3 14.9 259.7 124.7 14.8 205.7 
311.1 22.7 317.0 147.9 16.2 203.7 
302.4 23.1 368.3 180.9 12.1 213.4 
243.3 22.5 357.8 148.9 16.6 191.0 
205.4 14.3 342.5 119.5 17.9 179.5 
225.2 19.6 355.0 202.9 24.6 203.4 





NEW FOREIGN NEW FOREIGN 
ORDERS ORDERS SHIPMENTS ORDERS ORDERS SHIPMENTS 





255.8 26.3 361.6 203.0 23.6 167.3 
282.1 22.9 354.5 209.4 26.3 168.2 
327.0 17.4 375.9 214.6 25.7 202.5 
276.8 13.9 372.7 178.1 19.3 180.1 
246.4 14.7 356.0 243.7 18.7 180.9 
273.4 16.6 342.2 263.2 21.8 198.8 
247.3 18.6 267.6 215.9p 18.8p 151.6p 


286.9 17.6 299.6 
223.7 16.5 328.3 1945-1946-1947 a5 100 


198.7 21,7 348.4 P= PRELIMINARY FIGURES 


146.6 16.9 320.2 
149.8 21.9 301.4 Source: National Machine Tool Builders Association 
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MILLIONS OF DOLLARS 

1953 1954 1955 
Machine Tooi Exports $125.4 $ 88.2 $ 82.3 
Engine Lathes 73 3.3 3.3 
Turret Lathes 8.7 2.0 13 
Automatic Chucking Lathes 8.8 6.4 7.1 
Other Lathes 2.1 1.6 1.0 
Boring Mills 13.2 10.5 7.5 
Tapping Machines 2.2 14 0.5 
Milling Machines 22.9 8.2 78 
Gear Cutting Machines 7.1 78 10.5 
Drilling Machines 3.9 3.4 43 
Planers a 0.6 11 
Shapers 1.2 0.9 0.5 
Surface Grinders 4.1 2.6 2.6 
External Grinders 5.3 5.6 5.1 
Internal Grinders 6.5 27 1.6 
Tool & Cutter Grinders 2.8 1.6 2.0 
Other Metal Grinding Machines 6.4 5.4 3.6 
All Others 22.4 24.2 22.5 


Source: Department of Commerce; American Machinist 


Miachine tool business was much better in 1955 than 
the industry anticipated. And it will be still better dur- 
ing 1956. After a long downtrend in new orders, that 
began at the end of 1951 and lasted without interruption 
throughout 1954, the order curve turned sharply up- 
ward the past year. The result was that many builders 
had to revise their production schedules onto a bigger 
scale. Even so, the full force of the healthy demand for 
machine tools during 1955 will not be felt until 1956, 


EUROPE TAKES HALF OF EXPORTS. 


MILLION DOLLARS 


CANADA GREAT BRITAIN 
SOURCE: U S DEPT OF COMMERCE 


American Machinist © MID-NOVEMBER, 1955 








when shipments should run $800 million to $1 billion. 

Indications point to a large volume of new machine 
tool orders the coming year. The automobile industry 
still is the best single source of business, what with its 
new-model plans and its extensive programs for ex- 
panding its manufacturing capacity. But the fact is that 
orders for machine tools have come from all segments 
of Metalworking. The Machine Tool Show held in Chi- 
cago last September was a big stimulus to buying. 
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METALWORKING FACTS FOR 1956 eee year of growth 
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STEEL MILLS CONSTRUCTION GENERAL ELECTRICAL AUTOMOBILES STAMPED AND 

AND MINING | INDUSTRIAL MACHINERY | PRESSED METAL 
MACHINERY MACHINERY 


Hourly wage rates have risen almost 4% in manufac- 
turing industries this year. The increase has been more 
in the durable goods segment than in consumer goods. 
The average hourly rate among durable goods pro- 
ducers is now $2 an hour. 

Makers of iron and steel forgings have the highest 
average wage: $2.40 an hour. Manufacturers of ma- 
chine tool accessories are second, with $2.34, and steel 
mills third, with $2.32. Average rate in the automobile 
industry is $2.26. Biggest wage increase the past year 
was among producers of forgings—a healthy 76%. 
Engine and turbine builders were close on their heels 
(7.5%). 

Wages have advanced more than prices the past year 
in 18 out of 28 metalworking categories for which fig- 
ures are available. In fact, prices are actually lower 


Al2 


| PRODUCTS 


> Wage rates rise faster than prices 


than they were a year ago in several lines, such as 
refrigerators and air-conditioning units (4.8%), trac- 
tors, engines and turbines, and “service, industrial and 
household machinery.” 

Prices went up faster than wage rates in certain 
metalworking fields. Construction and mining machin- 
ery is one example. Prices mounted 9.3%, whereas 
hourly rates rose about half as much. In the typewriter 
industry, prices surged upward 7.2%, while wage rates 
advanced 2.7%. In some fields in which price increases 
outstripped the rise in hourly rates, however, there had 
been little if any advance in prices for a considerable 
time prior to 1955. 

Price information, making possible a comparison be- 
tween 1955 and 1954, unfortunately was not available 
for industry as a whole or for durable goods. 
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AV. HOURLY WAGES 


PRICES 
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1954 


1955 


% 
INCREASE 


1955 


~ 


to 
INCREASE 





All Manufacturing Industries 

Durable Goods 

Non-Durable Goods 

Steel Mills 

Gray Iron Foundries 

Malleable Iron Foundries 

Steel Foundries 

Iron & Steel Forgings 

Wire Drawing 

Tin Cans & Other Tinware 

Cutlery & Edge Tools 

Hand Tools 

Hardware 

Oil Burners, Non-Electric Heating & Cooking Apparatus 
Structural Steel & Ornamental Metalworking 
Boiler Shop Products 

Sheetmetal Work 

Stamped & Pressed Metal Products 
Machinery (except electrical) 

Engines & Turbines 

Tractors 

Agricultural Machinery (except tractors) 
Construction & Mining Machinery 

Machine Tools 

Metalworking Machinery (except machine tools) 
Machine Tool Accessories 

Special Industrial Machinery 

General Industrial Machinery 

Computing Machinery & Cash Registers 
Typewriters 

Service, Industrial & Household Machinery 
Refrigerators & Air Conditioning Units 
Electrical Machinery 

Communications Equipment 

Radios, Phonographs, Television Sets & Equipment 
Automobiles 

Aircraft 

Aircraft Engines & Parts 

Ship & Boat Building & Repairing 
Locomotives & Parts 

Railroads & Street Cars 


$1.81 
1.92 
1.66 
2.20 
1.88 
1.92 
1.99 
2.23 
2.11 
1.96 
1.66 
1.85 
1.90 
1.84 
1.93 
1.94 
1.94 
2.02 
2.01 
2.13 
2.05 
1.92 
1.95 
2.09 
2.07 
2.28 
1.94 
1.98 
2.14 
1.84 
1.97 
1.98 
1.82 
1.73 
1.70 
2.20 
2.08 
2.09 
2.08 
2.12 
2.12 


$1.88 
2.00 
1.71 
2.32 
1.98 
2.01 
2.10 
2.40 
2.22 
2.04 
1.71 
1.90 
1.98 
1.89 
1.97 
1.99 
1.99 
2.08 
2.09 
2.29 
2.12 
1.99 
2.04 
2.17 
2.14 
2.34 
1.99 
2.05 
2.19 
1.89 
2.03 
2.05 
1.89 
1.80 
1.76 
2.26 
2.15 
2.13 
2.09 
2.24 
2.20 


+3.9 
44.2 
+3.0 
+5.5 
+5.3 
+47 
+5.5 
+7.6 
+5.2 
+4.1 
+3.0 
+2.7 
$4.2 
42.7 
$2.1 
+2.6 
+2.6 
+3.0 
+4.0 
+7.5 
$3.4 
+3.6 
+4.6 
+3.8 
+3.4 
+2.6 
+2.6 
+3.5 
+2.3 
+27 
+3.0 
+3.5 
+3.8 
+4.0 
+3.5 
+2.7 
+3.4 
+19 
+0.5 
+57 
+3.8 


N.A. 
N.A. 
119.3 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 


N.A. 
N.A. 
N.A. 
164.1 
128.9 
141.1 
134.8 
N.A. 
167.7 
133.4 
143.8 
148.1 
144.7 
105.2 
122.2 
109.5 
109.5 
117.0 
128.6 
130.7 
115.3 
125.9 
135.7 
N.A. 
142.6 
141.0 
N.A. 
132.8 
114.2 
126.6 
106.4 
101.1 
128.0 
N.A. 
N.A. 
121.9 
N.A. 
N.A. 
N.A. 
N.A. 
N.A, 


NLA. 
N.A. 

N.A. 

+5.2 
+1.6 
+2.4 
+0.4 
NLA. 

+5.4 
+0.9 
+47 
+5.6 
+39 
+0.8 
+44 
+0.6 
+0.6 
+0.6 
+19 
—0.2 
eid 
+0.3 
+9.3 
NLA. 

+7.1 
+9.3 
NLA. 

+3.6 
+0.1 
+7.2 
on hl 
—4.8 
+1.4 
N.A. 

N.A. 

+2.2 
N.A. 

NLA. 

N.A. 

N.A. 

N.A. 





N. A. — Not available. 
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SOURCE: BUREAU OF LABOR STATISTICS 





METALWORKING FACTS FOR RY: ee A= is of ALL 


BY THOUSANDS OF WORKERS 
Fabricated 


Total Metal Electrical 
Metalworking Products Machinery 





New England 491 102 121 TOTAL METALWORKING 
Middle Atlantic 1336 302 390 


South Atlantic 143 34 27 
Great Lakes 2294 423 384 
Farm West 299 50 49 
South Central 113 47 14 
South West 179 32 24 
Mountain 15 5s ° 
Pacific 538 79 67 
TOTAL U. S. 5408 1074 FABRICATED METAL PROOUCTS 





*less than 1,000 workers 


BY PERCENTAGE IN EACH REGION a a 


Metalworking Electrical Transportation Metal 
Total Machinery Machinery Equipment Products 


New England 9.1% 11.2% 11.2% 9.0% 9.5% 
Middle Atlantic 24.7 22.8 36.2 21.6 28.1 
South Atlantic 2.6 3 | : 5.0 3.2 
South Central y BS 2.0 1.3 , 1.9 4.3 
Great Lakes 42.4 47.5 35.7 17.4 39.4 
Farm West be 6.1 4.6 J 8.6 47 
South West 3.3 3.2 2.2 : 6.9 3.0 
Mountain 0.3 0.3 0.1 0.5 0.5 
Pacific 10.0 5.4 6.2 . 29.1 7.3 
TOTAL U.S. 100% 100% 100% 100% 100% 


*less than 0.1% 








4 
ELECTRICAL MACHINERY 


TRANSPORTATION EQUIPMENT 
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RICAN M 





T INDEX OF ME 





1947 


97.1 
97.5 
97.7 
97.9 
98.8 
99.2 
99.6 
100.7 
102.0 
102.6 
103.1 
103.6 


1947 


96.7 
97.1 
97.3 
97.8 
99.0 
99.4 
100.2 
101.4 
101.7 
102.6 
103.4 
103.8 


1947 


97.5 
97.7 
98.1 
98.1 
98.3 
98.5 
98.9 
100.7 
102.3 
102.9 
103.1 
103.4 


1947 


94.9 
95.3 
95.6 
96.7 
101.6 
102.2 
102.1 
102.3 
102.5 
102.4 
102.4 
102.5 


1947 


97.3 
97.8 
97.9 
98.1 
98.7 
99.4 
JUL 99.7 
AUG 100.1 
SEP 101.2 
oct 102.1 
NOV 103.2 
DEC 104.1 


1948 





104.0 
104.3 
104.9 
106.1 
106.2 
107.6 
109.4 
112.5 
114.0 
114.8 
115.2 
115.6 


1948 


104.9 
105.1 

105.2 
105.3 
105.4 
105.5 
106.6 
108.5 
110.5 
111.0 
111.5 
111.9 


1948 


103.8 
104.1 
105.0 
107.1 
107.1 
109.2 
110.9 
114.5 
115.6 
116.1 
116.3 
116.8 


1948 


102.0 
101.8 
101.8 
101.6 
101.3 
101.6 
104.0 
107.4 
108.5 
108.7 
109.3 
109.9 


1948 


104.9 
105.2 
105.7 


106.2 - 


106.5 
107.3 
109.1 
111.6 
114.0 
115.3 
116.0 
116.2 


1949 


115.6 
116.0 
116.0 
115.4 
115.0 
114.6 
114.6 
114.3 
114.2 
114.1 
113.9 
113.9 


1949 


112.7 
112.8 
112.8 
112.9 
112.9 
112.9 
113.0 
112.9 
112.8 
112.7 
112.7 
112.7 


1949 





1950 


114.1 
114.1 
114.1 
114.3 
114.5 
114.7 
115.4 
117.4 
119.2 
121.0 
122.1 
125.3 


1950 


113.7 
113.7 
114.1 
115.6 
115.8 
116.2 
117.6 
121.2 
123.0 
124.6 
127.4 
131.8 


1950 


115.1 
115.1 
115.1 
115.2 
115.3 
115.3 
115.7 
116.3 
117.9 
119.6 
120.3 
122.3 


1950 


105.2 
104.4 
104.8 
104.6 
104.7 
106.3 
108.3 
113.5 
115.2 
118.8 
119.2 
124.8 


1950 


115.4 
115.6 
115.6 
115.9 
116.0 
116.1 
116.9 
119.7 
122.0 
123.4 
125.0 
129.4 


126.7 
127.1 
127.8 
127.8 
127.8 
127.8 
127.8 
127.8 
128.2 
128.7 
128.9 
129.1 


1951 


133.8 
133.8 
133.8 
133.8 
133.7 
133.2 
133.2 
133.5 
134.2 
135.3 
136.7 
137.2 


1951 


123.1 
123.4 
124.8 
124.8 
124.8 
124.8 
124.8 
124.8 
125.3 
126.2 
126.3 
126.6 


1951 


126.6 
126.8 
126.7 
126.8 
126.8 
126.8 
127.2 
127.1 

127.1 

126.8 
127.1 

126.8 


1951 


131.4 
132.1 
132.1 
132.1 
132.1 
132.1 
132.2 
132.1 
132.2 
132.3 
132.4 
132.5 


129.2 
130.0 
129.8 
129.7 
129.7 
129.4 
129.4 
129.6 
129.6 
129.6 
129.5 
129.7 


1952 


136.2 
136.8 
136.6 
136.6 
136.7 
136.6 
137.8 
137.9 
138.0 
137.9 
137.7 
137.8 


1952 


126.7 
128.2 
128.1 
127.9 
127.9 
127.8 
127.8 
128.0 
128.0 
128.2 
128.0 
128.2 


1952 


126.5 
126.6 
126.5 
125.9 
125.8 
124.9 
123.9 
124.7 
124.6 
123.9 
124.4 
124.5 


1952 


132.8 
132.9 
132.5 
132.5 
132.5 
132.2 
132.2 
132.2 
132.2 
132.1 
132.2 
132.3 


American Machinist © MID-NOVEMBER, 








A. 





1953 


129.8 
129.8 
129.6 
129.9 
130.4 
130.9 
131.5 
132.1 
132.5 
135.2 
132.6 
132.6 


1953 


137.8 
137.8 
137.9 
138.6 
138.9 
140.2 
140.8 
140.9 


1954 





132.9 
132.8 
132.8 
132.6 
132.4 
132.5 
132.4 
132.6 
132.8 
132.7 
133.5 
133.8 


1954 


141.8 
142.0 
142.0 
141.6 
141.6 
141.6 
141.6 
141.7 
142.4 
143.1 
143.1 
143.9 


1954 


129.3 
129.1 
129.0 
128.9 
128.7 
128.7 
128.7 
129.1 
129.2 
129.0 
130.3 
130.7 


1954 


132.0 
132.0 
132.0 
131.7 
130.1 
131.1 
131.0 
130.9 
130.9 
130.3 
131.9 
132.0 


1954 


137.4 
137.5 
137.6 
137.5 
137.5 
137.5 
137.3 
137.4 
137.5 
137.6 
137.6 
137.6 







133.9 
134.2 
134.5 
134.7 
135.0 
135.1 
135.8 
136.9 
137.5 
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1947 


96 
96 
MAR 97 
98 
MAY 100 
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100 
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105 
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bs 103 
fo = 6 103 

at 102 

A Bere 103 
vil 102 

sae Bs 101 
102 
ie = ocr 102 

d % 104 

nage: . | DEC 105 


1947 


° 
ag 
= 
™ 
co] 3 
7 i s 3: coe cae v3 hia 
Y 


METALWORKING 





97 
104 

AUTOS 
AND TRUCKS . oh MAR ame 
MAY 101 
90 
85 
AUG 83 
+. 94 
Ww . oct 94 
97 
DEC «9 


1947 


JAN 86 
FEB 82 
TRANSPORTATION Se, ay a 
MAY 95 
JUN 107 
JULY 93 
* AUG 97 
SEP 97 
oct 100 
NOV 108 
DEC 105 
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104 
103 
103 
103 
102 
103 
104 
104 
103 
106 
105 
103 


1948 


107 
106 
107 
107 
107 
108 
108 
106 
105 
106 
104 
103 


1948 


104 
102 
100 
100 

97 
101 
101 
102 
101 
100 
104 
100 


1948 


106 
104 
104 
104 
105 
103 
104 
106 
105 
106 
104 
102 


103 
103 
99 
95 
96 
95 
101 
100 
93 
110 
103 
107 


95 

92 

96 
101 
102 
109 
104 
106 
110 
107 
114 
104 
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98 
95 
96 
94 
94 
91 
94 
95 


103 
105 


1949 


1949 


100 

85 
100 
103 
109 
114 
110 
109 
115 
100 

85 

70 


97 

97 

99 
104 
WW 
117 
119 
129 
128 
132 
130 
129 


88 
91 
94 
99 


105 


96 

98 
100 
104 
109 
115 
120 
125 
127 
128 
126 
126 


114 
102 
106 
111 
131 
142 
136 
148 
141 
151 
165 
140 


1950 


75 
77 
70 
81 
92 
109 


120 
130 
121 

82 


129 
13) 
132 
132 
132 
131 
128 
127 
130 
132 
134 
136 


120 
122 
122 
126 
125 
127 
126 
127 
128 
129 
129 
130 


1951 


148 
147 
149 
142 
139 
133 
129 
116 
129 
135 
141 
147 


1951 


126 
126 
126 
125 
125 
124 
122 
123 
122 
120 
121 
121 


132 
134 
140 
136 
129 
130 
107 
110 
109 
109 
104 

98 


129 
131 
126 
136 
151 
149 
170 
171 
181 
181 
203 
211 


137 
138 
139 
139 
142 
143 
134 
142 
154 
159 
164 
166 


131 
132 
132 
134 
135 
136 
132 
136 
138 
139 
142 
143 


150 
150 
151 
148 
152 
160 
160 
163 
184 
187 
198 
197 


1952 


121 
121 
121 
119 
120 
118 
115 
123 
129 
133 
135 
138 


1952 


103 
102 
106 
104 
100 
102 

52 

73 
107 
121 
120 
128 


205 
215 
213 
220 
243 
240 
256 
257 
269 
275 
299 
299 


1953 


168 
168 
168 
169 
169 
168 
171 
171 
166 
165 
159 
157 


1953 
144 
145 
147 
146 
i44 


145 
145 


133 


203 
200 


130 


130 


131 


154 
151 
147 
146 
147 
146 
148 
148 
148 
149 
155 
154 


1954 


130 
130 


120 


169 
163 
163 


173 
173 
190 


197 
199 


126 


126 


129 





156 
157 
157 
160 
162 
163 
167 
170 
173 


CC 


185 
185 
184 


202 
205 


a 


T HE enthusiastic reception accorded to American Machinist's 1955 Plan- 
book has confirmed the belief of the editors that its unusual format would 
fulfill a real need of Metalworking’s executives. For that reason, the same 
plan has been followed in preparing this 1956 Planbook. 

Like its predecessor, it consists of more than 2000 items extracted from 
the hundreds of articles published over the course of a year in American 
Machinist and certain other carefully selected publications. These are not 
digests of entire articles; rather, they are bite-size pieces of information 
extracted whole from the surrounding material. In most cases, such a 
nugget of information will be adequate to supply the answer to a specific 
problem, but if more complete detail is needed, the reference given will 
show the name, date, and page number of the particular publication from 
which it was taken. 

To save your time in looking up the answers, the various items have 
been sorted and classified under nine major headings, thumb-indexed at 
the edge of the book. Each of these has been further broken down under 
subheadings, and still further divided into minor categories. Within each 
of these categories, the items are grouped according to the particular 
material, operation, or machine with which they are concerned. 

For example: If your problem concerns the milling of titanium, look 
under heading B (Machining), then under the subhead of Milling. As 
titanium is not a common shop metal, the reference would be under the 
category of Milling Special Materials. Here you will find all the items on 
milling titanium in one group. If, on the other hand, you are concerned 
with machining titanium in general, you would look first under heading 
H (Materials and Components), then under the subhead Titanium. There 
you will find all the references to milling, drilling, turning, etc, as applied 
to titanium. 

If you have not kept all the issues of American Machinist and want to 
re-read any particular article, we can supply photocopies of the complete 
article at a price of 5¢ per page (minimum 25¢). in the case of American 
Machinist Special Reports, we can furnish reprints in accordance with 
the schedule on page B143. Where the reference is to some other publica- 
tion, we cannot guarantee to supply copies but will gladly forward requests 
to the editors. 

Abbreviations used here for the various publications are: 


AM . American Machinist F. . ‘er : ‘a P...Power 

+ a4 M . . The Machinist (London) : 
AW. Aviation Week (Now Metalworking N . » «Nucleonics bes ce 
BW . Business Week Production) PE . .Product Engineering 


E .. . Electronics . «Mechanical Engineering we . Welding Engineer 
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1956 OUTLOOK 
MANAGEMENT, PERSONNEL 


MACHINING 


TOOLING 


PRESSWORKING, 
MOLDING, CASTING 


INSPECTION, TESTING, 
QUALITY CONTROL 


ASSEMBLY, WELDING, 
PORTABLE TOOLS 


HEAT-TREAT, CLEANING, # 
FINISHING | | 


MATERIALS HANDLING, 
SERVICES | 


PRIZE IDEAS, 
REBUILT EQUIPMENT 


A 





A18 Cost control 

A19 Production control 

A20 Productivity 

A20 Equipment replacement 
A20 Machine tools 

A21 Foreign machines 

A22 Avtomation and plant layout 
A23 Engineering and research 


A25 Management—general 


A26 PERSONNEL 


A26 Health and safety 
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WHERE TO BUY IT 

The advertisements which fol- 
low this section deal with products 
and processes related.to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you... a true 
w tool . . . a reference is- 
seas jering 1956. Products 
advertised here are also listed, 
together with the manufacturer's 
name, in the WHERE TO BUY 
If Section—pages 4-13. 
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we I tems presented in this section concern direct functions of 


management, rather than specific operations or processes, 
as involved in over-all plant efficiency 


| 


Management and 


MANAGEMENT 


Cost Control 


Cost control in one shop is exercised by 
reporting any variances over 2 to 3% 
from base cost. Underestimated job times 
are reported to cost dep’t; extra cost for 
a new or inexperienced operator is 
charged to the apprenticeship acc’t; tool or 
machine failure is studied for cause to 
prevent recurrence. AM—Aug 2 °54, p149 


Production costs for machining a gener- 
ator-armature shaft have been reduced 
from $1.40274 to $0.28168 by constant 
revision of methods and equipment. First, 
operations were all on turret lathe; then 
rough turning was done on an automatic, 
and a turret lathe faced one end and a 
centering machine centered both ends. 
Next improvement was to cut to length 
on automatic, face on turret lathe, center, 
and machine contour on a copying lathe. 
Final step has been to cut off on power 
hacksaw and shift the automatic to other 
work. AM—Oct 25 ’54, p122 


Costs resulting from tool breakage have 
been cut 20% and machine tool down 
time substantially reduced at Clark 
Equipment Co by price tags on all tools 
and equipment. AM—Dec 6 °54, p193 


Tooling costs at Wheeler Service, Cam- 
bridge, Mass, are reduced by photograph- 
ing tool setups for special or difficult 
jobs with a Polaroid “Land” camera. Pic- 
tures are filed in the toolroom for im- 
mediate shop use. Other uses for the 
camera are in recording tool grinding 
setups, safety hazards and their remedy, 
and for identifying broken machine parts 
when ordering a replacement without 
a parts list. AM—Dec 6 °54, p134 


Damaged shipments are photographed by 
Polaroid “Land” camera to justify claims. 
Special crating jobs are similarly photo- 
graphed to substantiate statements of cor- 
rect packaging on work leaving the plant. 
AM—Dec 6 ’54, p136 


Unit labor index established at Argus 
Cameras, Inc, shows labor-processing 
cost per unit time for every product made, 
simplifies work of engineers in deciding 
where production improvements can best 
be made. AM—Jan 3 ’55, p113 


Process studies indicate that both manual 
and fully automatic operations have a 
place in manufacturing. Single-spindle, 
manual drilling may be economical for 
short-run parts. AM—Jan 3 °55, p114 


Process studies at Argus Cameras in- 
dicated that purchase of a special Lees- 
Bradner Cri-Dan machine for cutting 8- 
start internal threads on focusing nuts 
could be justified by the long-run produc- 
tion. 4M—Jan 3 °55, p114 


Production improvement studies dictated 
change from single-spindle tapping to 
automatic setup on Natco multi-tapper 
equipped with Bellows index table and 
automatic clamping and cycling. Produc- 
tion was increased from 215 to 500 per 
hr. See illustration under Tapping. AM 
—IJan 3 55, p116 


Maintenance costs can be controlled by 
work measurement, using standard min- 
utes, just as readily as can production 
costs. If current performance is 65% 
or lower, the procedure will pay off; if 
it is 80 to 85%, it will usually not pay. 
Size of plant is not important, it will work 
for both large and small ones. F—Jan 
°55, p86 


Job-lot machining is frequently not time 
studied because the number of pieces 
does not justify the cost of measuring 
fixture-handling times. But tables have 
now been developed to give the engineer 
a quick method of calculating the time 
required to remove a finished part from 
the fixture, place a new part, and pre- 
pare the work for machining. They are 
presented in Reference Book Sheets. 
AM—Feb 14, ’55, p163, 165, 167 


Linear programming is a mathematical 
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method of finding the best solution to a 
problem of production planning or sched- 
uling. It will also show what is lost in 
terms of profit, hours, or production 
when less than the best program is 
selected. There are five different methods 
of solving the problem, once it has been 
set up. AM—aApril 11 °55, p122 


Linear programming is as much an ap- 
proach as it is a method. The program- 
ming approach requires the gathering of 
extensive data on costs, production times, 
alternative methods, etc, and establishes 
the relationship between these variables. 
When the problem information is estab- 
lished, management has gained probably 
as much as it will gain by using one of 
the program methods to find a specific 
solution. AM—April 11 °55, p122 


Whether to make or buy, how to balance 
production and distribution costs, and how 
to maintain a constant level of employ- 
ment when demand is cyclical, are prob- 
lems that can be solved by the applica- 
tion of linear programming. AM—April 
11 °55, p123 


When you order tools from a vendor, 
don’t expect him to be a mind reader. 
Specify exactly what you want. If the tool 
doesn’t meet your requirements, you have 
wasted time and money in making the 
original request, waiting for quotations, 
correcting the vendor’s error, holding up 
production, failing to meet delivery date, 
and requiring overtime to finish the job. 
AM—July 4 ’55, p105 


Production Control 


Production control is simplified by hav- 
ing a line manager in charge of each 
conveyor line. Shop telephones handy to 
every machine and workbench station 
permit quick communication with man- 
ager and permit him to schedule work 
without delays. AM—Sept 13 °54, p135 


Production control, daily job cost, loca- 
tion of work in progress, exact stage ot 
completion, and a visual record of de- 


livery status are obtained in a contract 
job shop with only three cards. Used in 
conjunction with a Produc-trol board, 
records are kept by one girl, require only 
1 hr per day. AM—Sept 13 °54, p176 


Mechanized production control system 
at GE’s Electronics Park plant handles 
all the paperwork with five girls. Earlier 
setup required 14 girls, and mistakes 
could occur easily. Key to the success 
of the new system is that information is 
transcribed by human means only once. 
All other copying is performed auto- 
matically on or from punched tapes. 
F—Aug °54, p140 


TelAutograph system at Northrop Air- 
craft is used to cut delays in production. 
Installed in 37 outlying plant areas, the 
machines permit instant notification to 
Central Control of any shortages or 
troubles. Master records at control center 
show whether shortage is local or plant- 
wide. AM—Jan 17 °55, p142 


Introduction of automation increases shop 
efficiency by necessitating closer control 
over processing. Work lines must be bal- 
anced to avoid pile-ups at slow ma- 
chines, idle time on fast machines, so both 
types are thus caused to run at maximum 
efficiency. AM—Feb 28 ’55, p115 


Gage and tool control is highly impor- 
tant because gage inaccuracies can cause 
serious production delays and can cause 
“good” material to be scrapped and “bad” 
material to be shipped as “good.” Unless 
instruments are controlled and inventory 
effectively utilized, excessive numbers of 
instruments may be purchased. AM—Mar 
i4 °55, p134 


Variant of radio, called carrier-current 
communication, has been applied by 
Lockheed to its public-address system. 
It permits two-way conversation between 
three central stations and 30 stations in 
the shops. By facilitating communication 
between production coordinators and the 
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shops, the system has saved $100,000 
a year. AM—April 25 °55, p161 


Controlling production in a job shop 
handling hundzeds of different jobs can 
be made almost automatic by the use 
of three simple cards and two charts. 
They permit immediate knowledge of 
the status of every job, its cost to date, 
and where delays have occurred. AM— 
June 6 °55, p134 


Combining an Executone multi-station 
interoffice communication system with an 
IBM punched card system allows Pro- 
ducto Machine Co to keep close control 
over all production jobs. Machine oper- 
ators call in starting and stopping times 
on each job, and this is recorded in a 
central office so cards are not lost or 
damaged. System saves five timekeepers 
and eight office personnel formerly re- 
quired by accounting and payroll dep’t; 
provides complete production status by 
11:00 a.m. dM—June 20 °55, p126 


Productivity 


Connecting rod production at Pontiac is 
increased 25% by two automated lines. 
Rough forgings are spot checked for 
weight, then automatically loaded and 
transferred to machines without further 
sorting for weight. All machining oper- 
ations are performed automatically, in- 
cluding washing and final inspection. 4M 
—Nov 8 ’54, p122 


Man’s productivity, employment, income, 
and standard of living have improved 
directly as his use of mechanical power. 
This is shown in chart form, together 
with a chart showing the evolution of 
tools, from chipped flints to modern ma- 
chines, AM—Dec 20 °54, pl101 


Productivity of Soviet machine tools. ap- 
pears to be about half that of American 
machines because of lower power, less 
use of carbides, and smaller percentage 
of automatic equipment. 4M—aApril 11 
*55, p120 


Equipment Replacement 


Capital replacement problems were dis- 
cussed at an AMA meeting in New York. 
The proceedings are published in book 
form and act as a valuable reference 
work. TESTED APPROACHES TO CAPITAL 
EQUIPMENT REPLACEMENT — Published 
by Anverican Management Association, 
330 W 42nd St, New York 36, NY. 94 
pages, Price $2.25; non-members, $3.25. 
AM—Oct 11 ’54, p276 


Replacing five old machines with two 
new ones at Wallace Barnes Co, Bristol, 
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Conn, permitted increasing output and 
lowering costs. Change to Henry & 
Wright dieing machines for making flat 
springs allowed company to meet com- 
petition and fill rush orders. Dies may be 
changed as often as twice a day with- 
out running costs excessively high. AM 
—Dec 20 °54, p130 


By replacing old wheel lathes with con- 
tour-follower lathes at C&O shops, 20 
pair of wheels are machined in 8 hr 
where only 8 pair were possible pre- 
viously. Installation of deVilbiss travel- 
ing paint-spray booth to replace old hand- 
spray shop saved $165,000. Simplified 
mounting of large boilerplate roll saved 
$12,000. These ideas were part of work 
simplification program at C&O shops. 
AM—April 25 °55, p131 


You can afford to replace obsolete ma- 
chines if you handle financial affairs prop- 
erly. Spend your depreciation allowance 
each year instead of dissipating it as 
dividends or for other purposes. And if 
it isn’t enough, take the rest from sur- 
plus—you'll get it back in the form of 
increased earnings through cost reduc- 
tions. If you treat your allowance as in- 
come, you'll end up with a shop full of 
obsolete machines and no money to buy 
new ones. 4M—June 6 °55, p162 


Associated Spring Corp, Bristol, Conn, 
has established a goal of having no ma- 
chine in its plant over five years old. Since 
WWII, it has spent $13 million to expand 
and modernize its 11 divisions. Reorgani- 
zation of manufacturing facilities is also 
part of the plan and includes an inte- 
grated toolroom in each manufacturing 
division to provide faster service, reduce 
setup time, and give operators more op- 
portunity to become skilled and special- 
ized. AM—July 4°55, p153 


Survey by BuShips shows that the 11 
Navy shipyards could replace 3496 ob- 
solete machine tools with 2474 modern 
ones. They would save 3099 manyears 
annually, and 76,430 sq ft of floorspace. 
Savings would amortize the cost in five 
years. For example, it would cost over 
$1.2 million a year to operate 117 old 
turret lathes, as against $484,000 to op- 
erate 34 modern replacement machines. 
AM—July 4 ’55, p156 


Machine Tools 


Machine tool leasing plan announced by 
Jones & Lamson offers: A lease plan 
without option to buy running up to nine 
years; an installment-financing plan with 
five-year terms; and a lease with option 
to buy at a stated price at the end of 
any year. AM—Aug 2 °54, p158 


Leasing arrangements for everything from 
million-dollar tooling packages to individ- 
ual machines, dies, molds, jigs, and fix- 
tures are availabie through a plan offered 
by Mechaneers Inc, Bridgeport, Conn. 
Leases run 1 to 5 years at regular bank 
interest rates, with option to buy at any 
time. AM—Aug 16 ’54, p101 


Expenditures for new equipment at 
Pontiac Motor Div break down to ap- 
proximately 75% for machines, 20% 
for perishable tools, 5% for automation. 
Latter relatively low figure is probably 
accounted for by the fact that many ma- 
chines incorporate automatic loaders and 
unloaders as a part of their basic design. 
AM-—Nov 8 ’54, pi21 


DIE FILING MACHINE made by DoAll 
finishes bearing surfaces in extrusion dies 
with No. I-cut machine files. Various shapes 


. of files may be used. Work area of table is 


30 in. in dia, throat capacity 38 in., work 
thickness 19 in. max. Finish obtained on 
hot-work tool steel is 15 to 20 mu in. AM 
—Dec 6 ‘54, pl65 


Giant DoAll Contour-Matic bandsaw 
cuts profile of extrusion dies from 4 to 
26 in. thick. Machine is 15 ft high, uses 
40-ft HSS blades, and is operated by 3-hp 
motor. All functions are power-operated 
and electronically controlled from adjust- 
able platform beside the machine head. 
AM—Dec 6 °54, p164 


Special Newton cold saw with 100/125- 
hp motor cuts ingots for extrusion press. 
Blade is 96 in. in dia, % in. thick, with 
72 teeth, runs at 60 to 180 rpm. Can 
saw billets up to 37 in. in dia, Hydraulic 
carriage feed is adjustable from 1 to 100 
ipm. AM—Dec 6 °54, p165 


Largest forging press, 35,000-ton unit, 
is put into operation at Wyman-Gordon, 
North Grafton, Mass, turning out 12-ft 
wing spars for Convair interceptor. 
This is the largest light-alloy die forging 
ever made. 4M—Mar 28 °55, p154 
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New type of high-speed press can operate 
at 600 to 900 strokes per min because the 
strip moves continuously, instead of 
Starting and stopping at each stroke, 
and the die moves with the strip. There 
is no clutch or brake, and no flywheel. 
Energy is stored, instead, in the motion 
of the dies and die-holder. Machine is 
called a Flying Press, and is made by 
Wean Equipment Corp, Cleveland. AM 
—July 4 °55, p162 


Electronically controlled milling machine 
weighing 200 tons will be developed by 
Convair. It will produce aircraft parts 
and dies within second degree curves, 
using engineering data fed into a com- 
puter and translated to a magnetic tape 
to control the four cutting heads, bed, 
and turntable. AM—April 11 °55, p165 


Giant skin miller was built by Simmons 
Machine Tool Co for North American 
Aviation from a 13-year-old pit planer. 
It has tracer control, and operators ride 
in pulpits on rails to operate machine’s 
60 controls. AM—July 4 °55, p150 


Ficst application of punched-tape control 
to a boring machine has been made at 
Minneapolis-Honeywell. Machine is a 
four-spindle Ex-Cell-O machine for auto- 
matic production of instrument-gear 
trains. Machine achieves tolerances to 
* +0.005 in. AM—April 11 °55, p168 


When designing special machines, pay 
special attention to loading time, and re- 
member that downtime for setup or 
maintenance is extremely important. 
Weigh flexibility in terms of demand and 
cost. Above all, work closely with the 
user to insure complete satisfaction. 
AM—June 20 ’55, p116 


New Brown & Sharpe No. 00 automatic 
has pushbutton control of both spindle 
and driveshaft speeds. Chip area has 
been doubled, spindle speeds go as high 
as 7195 rpm, and there are 18 high 
speeds, with any of which any of 13 low 
speeds can be used. There are no leather 
belts, 11 change gears replace the former 
62, and slideways are detachable. AM— 
June 6 °55, p2 and 188 


Industry wants fire-resistant hydraulic 
fluids, leakproof connections, and stand- 
ardized hydraulic components. These 
points were brought out at Vickers Inc’s 
forum to which some 150 engineers were 
invited from 88 makers and users of 
metalworking machinery. AM—June 6 
55, p182 


Noisy machine tools are being blamed 
by some auto workers for causing deaf- 
ness, and compensation claims are mount- 
ing. Some companies are now demand- 
ing machines with low decibel ratings. 


AM—June 6 °55, p105 


Eye appeal has an important effect on 
the morale—and the productivity—of 
machine-tool operators. If the machine 
looks good, and the buttons and levers 
feel good to the touch, you will get a lot 
more work out of it than out of one that 
is so big and ugly it scares the man who 
has to run it. AM—June 20 °55, p153 


Foreign Machines 


Reports from Russia indicate that leng- 
table millers are used in preference to 
planers. Table speed of miller is about 
ten times that of a planer, productivity 
is four times as great, and power con- 
sumption is lowered. Biggest Soviet mill- 
ers are 60 ft long, 26 ft wide, have an 
8x28-ft table which can move 29% ft. 
Double-column machines can handle up 
to four vertical heads, each with 25-kw 
motor. AM—Oct 11 ’54, p185 


Russians are believed to have developed 
an automatic centerless grinder using ex- 
ceptionally wide wheels. They are also 
now making an automatic internal cen- 
terless:. AM—Oct 11 °54, p168 


Metal-forming equipment has shown no 
appreciable increase in Russia since 
1940, and the ratio of metal-forming to 
metal-cutting machines has dropped to 
12%, as against 17% in US, even though 
Soviets admit that a high ratio is a 
measure of a nation’s technological level. 
Heavy emphasis is laid on hammers 
which contribute about half the total 
Russian forming equipment. AM—April 
11 °55, pi20 


Greatest weakness of Soviet machine 
tool setup appears to be the lack of 
grinders and the emphasis on planers, 
shapers, and lathes. In the mass-produc- 
tion fields, however, high-production 
equipment plays almost as big a part as 
in US. AM—April 11 °55, p118 


Soviet Russis has more than 1,300,000 
machine tools, almost twice as many as 
in 1940. Yet this is only 56% of the US 
total, and average productivity per ma- 
chine is less than half the American. 
AM—April 11 °55, pi18 


East German, Russian, Chinese, Polish, 
and Czech machine tools were exhibited 
at Leipzig Fair, as well as machines from 
West Germany, Belgium, France, the 
United Kingdom, and Switzerland. Out- 
standing exhibit was East German trans- 
fer machine. AM—Oct 11 °54, p192 


Polish single-spindle automatic shown at 
Leipzig fair has steel change gears paired 
with bakelite-impregnated silk ones, and 
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powder-filled barstock carrier—both to 
reduce noise. Cutting oil is ducted inside 
frame, split gear on camshaft drive is 
spring-loaded, and there is micrometer 
adjustment on each toolholder. AM— 
April 11 °55, p89 


Chinese machine tools shown at Leipzig 
fair were close copies of Russian ones. 
Notable exception was a materials testing 
machine said to have been designed by 
Chinese Scientific Institute. Original de- 
signs of other machines are expected 
within the next few years. AM—April 
11 °55, p162 


Polish machine tools shown at Leipzig 
fair were notable for fine finish. They 
included spline, internal, and roll grind- 
ers; vertical boring mills; and an unusu- 
ally rigid plano-miller. A full range from 
current production was promised for 
Poznan fair. AM—April 11 °55, p163 


Emphasis at Czechoslovakia hall at Leip- 
zig fair was on export tools. Large and 
complicated types were featured, such as 
copy millers and die sinkers, and a 4- 
ft lathe with 15-ft turning length, with 
screw-cutting controlled by rack and 
pinion, AM—April 11 ’55, p 163 


Soviet machine tools at Leipzig included 
vertical and horizontal broaches, a jig 
borer, a large vertical hone, and a sur- 
face grinder with tilting circular table. 
Much greater attention had been paid to 
external finish, including fine grinding 
and hand scraping of unpainted surfaces. 
AM—April 11 °55, p163 


East German machine tool builders are 
now producing models formerly made 
only in Western zone. Types exhibited at 
Leipzig fair included internal and exter- 
nal grinders for bearing races, a boring 
mill with 10-in. spindle, semi-automatic 
production and copying lathes, and fine 
boring machines. Induction hardening 
equipment was also much in evidence. 
AM—April 11 °55, p164 


Milan Fair for 1954 brought out a con- 
siderable number of new machine tools 
and many improvements on existing ma- 
chines, but no revolutionary develop- 
ments were noted. Trend to full auto- 
matic operation, with magazine feeds 
and ejection devices, was significant. 4M 
—Oct 11 °54, p186 ¢ 


First exhibit of Iron-Curtain machine 
tools since 1950 was at Toronto Fair. It 
included large Czech and German sec- 
tions. Also shown were French, British, 
Belgian, and Italian equipment. Cana- 
dian representation was strong, but Brit- 
ish was light because of next year’s 
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Olympia show. 4M—June 20 °55, p155 


Contour milling and grinding to close 
limits are possible on a new Swiss ma- 
chine. Spark-contact follower traces 
scaled-up drawing made with electrically- 
conductive ink on dimensionally stable 
material. Errors resulting from wheel 
wear are avoided by using belt-grinding 
attachment. AM—Oct 11 °54, p113 


Canada enters the automation field by 
producing its own transfer machines. 
Built by Modern Tool Works for Chry- 
sler’s Canadian plant, the first machine 
is a 12-station, palletized transfer unit 
for performing 5520 operations on die- 
cast aluminum torque converter hous- 
ings. AM—June 6 °55, p180 


Automation and Plant Layout 


Original definition of automation as “the 
automatic handling of parts between 
progressive production processes” should 
now be modified as a “new philosophy 
of manufacturing,” according to Del S 
Harder, Ford Motor Co. Advantages to 
Ford have been: lower production costs, 
less-monotonous jobs, and built-in in- 
spection and automatic handling assur- 
ing better-quality, undamaged parts. 4M 
—Sept 27 °54, p153 


Importance of banking and distribution 
units must not be overlooked in setting 
up automated lines. They maintain bal- 
ance between machines which must oper- 
ate at different speeds, and also serve to 
keep one part of a line running when 
another part is temporarily down. AM— 
Feb 28 °55, p122 


Standard control units for automated set- 
ups are available in package form, re- 
quire only air or electric connections. 
They can be used singly or in multiples 
for gaging work at various points and 
classifying by size variations. They can 
also operate to reset machines to correct 
for out-of-tolerance conditions. AM— 
Feb 28 °55, p121 


Application of automation involves strik- 
ing a balance between max efficiency and 
max economy, requires careful study of 
all factors involved. Consider production 
requirements, because over-production 
will create expensive machine idle time, 
but if automated equipment will not 
meet requirements, the investment will 
be lost. AM—Feb 28 °55, p117 


Complexity of automated equipment 
creates greater maintenance problems, 
demands higher skill. Problem is usually 
met by upgrading the labor force, train- 
ing employees in more skilled accom- 
plishments than required in merely han- 
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dling parts. This means more profit to 
the employer because such efforts are 
considered indirect, rather than direct 
labor. AM—Feb 28 ’55, p116 


Particularly important in a small shop, 
automation permits better use of skilled 
employees normally employed in loading 
and other manual operations. Full skill 
is thus obtained, instead of only a por- 
tion, as in setups where considerable time 
must be devoted to manual operations. 
AM—Feb 28 °55, p116 


Straight-line arrangement is not always 
necessary with automation because parts 
are easily transferred between machines 
in a relatively small area, thus valuable 
shop space is conserved. Reduction of 
handling cuts down on shrinkage. AM— 
Feb 28 '55, p116 


Automated setups require better prepara- 
tion of the material between operations. 
In changing from single dies to progres- 
sive dies, for example, greater care must 
be taken in feeding the stock, and mate- 
rial must be of somewhat higher ac- 
curacy. AM—Feb 28 ’55, p116 


Automation of even a single machine 
will improve quality because feeders and 
loaders cannot accept parts with too 
great size variations, nor those with 
heavy burrs or distortions or not prop- 
erly prepared. So, higher standards are 
maintained over preceding operations. 
Automatic inspection units built into a 
machine prevent further expensive proc- 
essing of parts received out of tolerance. 
AM—Feb 28 °55, p115 


Development of automation — from its 
first beginnings to the latest practice — 
is reviewed in detail in a special article. 
The reasons for the difference between 
American and European practice are dis- 
cussed, and details are given of methods 
and equipment employed in various coun- 
tries. M—June 10 °55, p1013 


Automation is a valuable tool for im- 
proving employee morale. A worker is 
usually happier checking the perform- 
ance of a machine than handling heavy, 
dirty workpieces. Repetitive manual op- 
erations, even if not difficult, become 
tiresome. Automated equipment gives 
worker more interesting job, improves his 
outlook, increases his interest in his 
work, makes him a more valuable em- 
ployee. AM—Feb 28 °55, p114 


Extent of automation desirable in any 
shop is determined by the volume and 
nature of its products, and whether or 
not automation will conserve manpower 
and cut costs, Any small shop with con- 
tracts big enough to support fairly long- 
run production, or with long-life jobs, 
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can apply automation advantageously. 
AM—Feb 28 ’55, p114 


Automatic handling tends to produce 
uniform quality because work is always 
loaded, positioned, and unloaded in ex- 
actly the same way. Human frailties are 
eliminated, and locating, positioning, or 
clamping must always be the same, or 
automatic devices will not work the first 
time. Tears, dents, scratches are avoided, 
and many devices actually handle work 
more carefully than do people. AM— 
Feb 28 ’55, pl14 


Automatic piston production in Moscow 
performs all operations from feeding 
ingots of aluminum to melting furnace, 
to casting, tempering, machining on 7- 
station transfer line, balancing, tin plat- 
ing, washing, inspecting greasing, and 
packing in matched sets. Storage maga- 
zines take care of differing cycle times 
between processes. Similar lines have 
also been set up for piston pins, rings, 
armature shafts, and cylinder blocks and 
heads. dAM—Oct 11 °54, p168 


Russians are applying automation suc- 
cessfully to 20-year-old multi-spindle 
automatics of assorted makes in a bear- 
ing plant. The 40 four- and six-spindle 
chuckers are each equipped with a me- 
chanical loading device and linked to 
overhead multi-channel conveyor by trib- 
utary chutes. AM—Oct 11 °54, p164 


Sectionalized automation has been devel- 
oped by Cross Co, Detroit on a new 
transfer machine. It permits any one sec- 
tion Of the machine to be shut down 
while others operate; down section can 
operate later to catch up with produc- 
tion. AM—Dec 6 °54, p189 


Synchronized transfer equipment in- 
stalled between standard machines will 
provide the benefits of automatic opera- 
tion at lower cost than that of specially 
designed machines when production re- 
quirements are relatively small. Known 
as Synchromation, the method permits 
machines to be used for widely varying 
operations. AM—Dec 20 ’54, p110 


Segmented automation at Chevrolet plant 
allows for intervals between transfer ma- 
chines to serve as banks so, if one ma- 
chine is down, the remainder can con- 
tinue to operate by feeding into or out 
of the bank. 4M—Mar 14 ’55, p176 


Increasing application of automation 
will cause US industry to spend $1 mil- 
lion more this year than last on mainte- 
nance, according to a GE expert. AM— 
Feb 28 ’55, p81 


Automation will more, smaller 
plants—widely dispersed because they 
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have higher output, are not dependent on 
urban labor pools, and can be located 
closer to raw materials. Automation’s 
horizontal production lines call for one- 
story buildings, with output concentrated 
in a much smaller space. A4M—April 25 
55, p97 


Small parts that require heat treating, 
grinding to close tolerances, and other 
precision operations can be handled ef- 
fectively on automated line. Typical of 
this is setup at Ford for valve tappets. 
All operations are performed in 16,240- 
sq-ft area. Distribution and storage units 
balance production of line, automatic 
handling and feeding equipment elimi- 
nates manual handling. AM—May 23 
*55, p126 


Don’t go overboard on automation unless 
it will pay off. Fairbanks Morse galva- 
nized-tank plant is prime example of 
combining best possible automatic equip- 
ment where it will justify itself, with 
manual methods where these are ade- 
quate. The entire process is conveyorized 
with chain or gravity conveyors. AM— 
May 23 °55, p145 


Developments in machines and tools per- 
mit operations at speeds beyond the abil- 
ity of operators to load and unload the 
machines. Automatic feed and ejection 
permit operation at speeds nearer rated 
maximum capacity, sometimes cause less 
wear and tear because of fewer stops 
and starts. AM—Feb 28 ’55, p116 


Work transfer machines will be made on 
an experimental basis for automated 
press lines by Sahlin Eng’rg Co. Units 
will be used in conjunction with com- 
pany’s Iron Hand unloaders to take 
stamping from unloader, turn it over, 
and move it to the next press. This is an 
approach to standardization in the field. 
AM—Oct 11 °54, p113 


Difference in productive capacity of ma- 
chines and furnaces is balanced at Ford’s 
tappet dep’t by unloading from draw fur- 
nace into a flight conveyor that loads a 
storage hopper. The hopper meters tap- 
pets into a chain conveyor that carries 
them to a line of grinders. AM—May 23 
55, p128 


Complete rearrangement of existing tools 
and equipment in a badly cluttered shop 
improved working conditions and produc- 
tion efficiency. To avoid shutdown, work 
was done on Saturdays and Sundays, fol- 
lowing a carefully prepared plan. Work 
was scheduled so one crew did not have 
to wait for another. For example, elec- 
tricians did not have to stand idle while 
preliminary work was done before they 
could disconnect or connect power lines. 
AM—May 9 ’55, p160 


New two-story building at IBM, Endi- 
cott, has all service facilities on ground 
floor, all production equipment on floor 
above. Good working conditions and 
safe operation were uppermost thoughts 
in planning. Next to this, basic question 
was whether it would improve work 
quality. If it would reduce maintenance 
costs, so much the better. 4M—Mar 28 
55, p126 


Operator convenience at IBM plant is 
assured by setting cyanide pots and 
quench tanks at 30-in. working height by 
recessing in floor. Dike around quench 
tanks catches oil in case of overflow. 
Steel grid platform resting on steel sup- 
ports is filled with lightweight concrete. 
AM—Mar 28 ’55, p130 


Oil-quench tanks and dragout conveyors 
for Hevi-Duty furnaces at IBM are 
placed in line with furnace, not in con- 
ventional crosswise fashion. This pro- 
vides a more compact setup and is easier 
to service. AM—Mar 28 °55, p131 


a 


SLOTS IN SECOND FLOOR at IBM heat- 
treat building allow picking up service lines 
that run across first-floor ceiling. Power lines 
go up through slots to switchgear inclosures; 
leads to machines go down through slots, 
across first-floor ceiling, and up to machines 
through sleeves in floor slab. All servicing of 
facilities is done on first floor, out of produc- 
tion area. AM—Mar 28 ‘55, pi32 


Elaborate trench system in plating room 
floor required four pours to place the 
concrete, plus the expense of coating with 
Koroseal to protect the concrete, but an- 
nual savings in maintenance costs are 
estimated to be $110,000 as compared 
to old, conventional layout. AM—Mar 
28 °55, p133 


Machine tool lineup at Premier Gear & 
Machine Works, Portland, Ore, is re- 
arranged to suit particular production 
run, unwanted machines being trucked 
by truck crane to storage warehouse. For 
another run, machines may be brought 
back and relocated; meanwhile they are 
out of the way, allow good lineup for 
work in hand. AM—Oct 11 °54, p171 
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Group-type production flow line em- 
ployed in Russian bearing plant is 
characterized by parallel, rather than 
consecutive, operations on standard auto- 
matics, with automatic control and me- 
chanical handling between them. Advan- 
tage over straightline flow is the reduced 
danger of a complete breakdown in pro- 
duction. AM—Oct 11 °54, p164 


Installation of conveyors has led to re- 
arrangement of machine-shop layout, 
making production ontrol much simpler. 
Machines are now located by work type 
rather than by machine type. AM— 
Sept 13 °54, p135 


Engineering and Research 


Automatic tape control developed by 
Alfred Herbert, England, employs a 
standard commercial tape recorder on 
which machine impulses are recorded in 
terms of musical frequencies. 4M—Sept 
13 °54, p193 


Numerical control will permit machines 
to produce complex shapes directly from 
information supplied by an electronic 
director. Relatively simple conversion de- 
vices can control a battery of machines, 
operating continuously without fatigue. 
Or will produce three-dimensional shapes 
which no human could coordinate manu- 
ally. AM—Oct 25 °54, p134 


Transistors have not replaced tubes in 
machine tool controls to any great extent 
because most existing circuits must be 
redesigned to take advantage of transis- 
tor characteristics. But next few years 
should see wider applications. AM— 
Sept 13 °54, p133 


Experience at Renault, France, in build- 
ing special machines has confirmed belief 
that electro-mechanical controls are pref- 
erable to hydraulic. They permit use on 
drilling, milling, or tapping cycles, are 
independent of temperature changes, 
have no leaks, and are more dependable. 
M—Nov 12°54, p2005 


Designing a setup for automatic assem- 
bly requires selection of a key piece upon 
which all other components can be built. 
The parts must be positioned and assem- 
bled so they do not interfere with each 
other or with the machine operation. AM 
—July 4 ’°55, p134 


Machinability computer developed by 
Carboloy solves problems in two minutes 
which would take a tool engineer several 
hours. Use of analog unit tells whether 
correct conditions are being used for ma- 
chining a job, considers 14 operational 


A23 





AM Production nuggets . 
PONTO 


variables. It can be used to set up proper 
conditions for a new job or indicate rela- 
tive advantages of changing some condi- 
tions to obtain greater production. AM 
—June 6 °55, p189 


Load-carrying capacity of copper-lead 
and aluminum sleeve bearings has been 
more than doubled by adding fine rouge 
(1-micron particles) to lubricant. Moly 
disulfide in 39-micron size (42 gram per 
gal of lubricant) increased load capacity 
of copper-lead bearings 60%, did not 
help babbitt bearings. AM—Sept 13 
54, p193 


High-purity metals frequently show prop- 
erties quite different from those expected. 
Iron, for example shows a tensile strength 
of almost 1 million psi. Chromium and 
vanadium—when very pure—are not 
brittle, but highly ductile. 4M—Sept 13 
54, p193 


Construction of aircraft landing-gear 
components from a combination of drop 
forgings and steel tubing, flash-butt- 
welded together, permits use of smaller 
machines for production and gives less 
weight in the final assembly. 4M—Sept 
27 °54, p126 


Hull of new M59 vehicle is assembled 
entirely from flat armor plate and is de- 
signed for minimum number of individ- 
ual pieces and welds. All hull welding is 
downhand with stainless rod. Temporary 
bulkheads serve to gage and hold spacing 
of side plates against distortion during 
welding. AM—Mar 14 °55, p129 


Standard tolerances for die castings have 
been prepared by American Die Casting 
Institute. They are presented in a Refer- 
ence Book Sheet. AM—Mar 28 °55, p151 


Norton Co’s research into grindability of 
tool steels has resulted in the develop- 
ment of a grindability index for the vari- 
ous types of tool steel. A table has been 
prepared, giving first and second choices 
of wheels for different grinding opera- 
tions. Because of number of factors in- 
volved, these are to be considered as 
suggested starting points for selection of 
optimum wheel. 4M—May 9 °55, p121 


To form grind or form mill the teeth of 
helical gears, the special curved profile 
of the wheel or cutter must be deter- 
mined. Formulas and examples are given 
for computing the coordinates, pressure 
angle, and radius of the cutter form: 
Example shows how to use the computed 
data to establish settings of radius-dress- 
ing fixture. AM—Sept 13 °54, p172 


Tolerances for single- and multiple- 
thread hobs in four classes: A—precision 
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ground; B—commercial ground; C—ac- 
curate unground form; and D—commer- 
cial unground form are presented in Data 
Sheet form. AM—Nov 22 °54, pi57, 159, 
and AM—Dec 6 54, pi79, 181 


Desired fit of internal and external in- 
volute splines can be obtained only if 
certain allowances are applied to compen- 
sate for inherent errors in manufacture. 
Formulas and tolerances are given in 
tables, and method of use is explained. 
AM—July 4 °55, p112 


Desired fits in parallel-key splines can be 
achieved only if-certain allowances are 
applied. Formulas and tolerances are 
given in tables, and the method of apply- 
ing these to a given job is explained. AM 
—July 19 °55, p123 


Relationship between tooth thickness and 
center distance is important to designers 
of hobs for shaved gears and to the shav- 
ing cutter designer. Similar information 
is also needed by designers of master 
gears, and in other applications of metal- 
to-metal (mo backlash) gears. For spur 
and helical gears on parallel or skewed 
axes, 19 formulas are given and four 
practical examples are worked out. AM 
—Dec 20 °54, p89 


Failures of eyebolts can be prevented by 
selection of the proper size and taking 
into consideration the method of apply- 
ing the load. New standards have been 
developed by Allis-Chalmers and are 
given in a Reference Book Sheet. AM— 
Jan 31 °55, p271 


Determination of the position and 
amount of unbalance in a static balanc- 
ing setup is simplified by treating it as a 
simple vector problem. Method is par- 
ticularly valuable in job-lot work and 
can save much time over the cut-and-try 
method. AM—Oct 11 ’54, p179, 181 


Government-owned patents are available 
to industry on a royalty-free basis. Ab- 
stracts of 175 applicable to metal prod- 
ucts, 311 to machinery, and 182 to 
transportation equipment are listed in a 
book published at $2.00 by Offices of 
Technical Services, US Dep’t of Com- 
merce, Washington 5 DC, and entitled 
Metal Processes and Apparatus, Machin- 
ery and Transportation Equipment. AM 
—Dec 6 °54, p171 


Civilization has advanced in direct ratio 
to man’s development of tools. The evo- 
lution of tools, from chipped flints to 
modern machines, is shown in chart 
form, together with data showing the 
effect of mechanical power on employ- 
ment and product output. d4M—Dec 20 
54, p101 


CAA 


Simplified drafting practice applied to 
tool design at Steel City Electric Co, 
Pittsburgh, saved drafting time and per- 
mitted existing staff to handle all the 
work. Unexpected dividend came in 
greatly increased production in the tool- 
room because of ease of reading draw- 
ings. Time study of time required for 
jib-borer operator to establish location 
of a hole showed that standard drawing 
required an average of 0.01737 hr per 
hole; simplified drawings required only 
0.000628 hr. AM—Mar 28 55, p126 


Layout lines can be reproduced on plastic 
materials by a photographic process de- 
veloped by Diamond Fuze Laboratories. 
Lines are sharp, and will not smear or 
wash off. Chemicals used will not affect 
most plastics, and the process takes only 
one-quarter of the time required for con- 
ventional layout. 4M—July 18 ’55, p120 


Gear tooth wear and failure can occur 
in many ways and from many causes. 
Standard nomenclature has been adopted 
to define the different types of wear. 
Reference book sheets illustrate the dif- 
ferent kinds and give the causes for each. 
AM—Mar 14 ’55, p167, 169, 171 


Tool and product design combined to 
permit machining main and intermediate 
bearing caps together in clusters. One 
cluster of each of both types is machined 
simultaneously so both are the same 
height. 4M—Mar 14 ’55, p179 


Designing the new M59 armored vehicle 
with a view to more efficient production, 
permitted Food Machinery’s Ordnance 
Div, San Jose, Calif, to reduce costs to 
less than half and, at the same time, im- 
proved the performance. Design improve- 
ments were based on experience in build- 
ing an earlier model, the M75. AM—Mar 
14 °55, p128 


To prevent vibration from affecting the 
accuracy of a roll grinder, Kaiser 
mounted the machine and its 235-ton 
foundation on 28 Korfund spring isola- 
tors, each containing nine coil springs. 
Foundation has 14 ten-inch steel beams 
running through it and is supported by 
springs resting on main foundation set on 
bedrock. AM—May 9 ’55, p186 


On long-time tests, such as creep-rupture 
tests, engineers must read gages at regu- 
lar intervals, 24 hr a day, 7 days a week. 
To avoid this expenditure of valuable 
engineering talent, Wright Air Develop- 
ment Center has installed a modified mo- 
tion-picture camera to photograph gages 
at preset intervals. Timer switch turns on 
two floodlights, triggers camera shutter, 
and advances film one frame. System is 
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also applicable to tests taking only a 
short time but requiring close attention, 
or to any observer function. It has re- 
duced by 75% the number of man-hr 
required for each creep-rupture test. See 
illustration under Testing. AM—June 6 
*55, p127 


Hydraulic manifolds avoid complex 
stands of tubing in Monarch lathes. They 
are made by channeling a flat plate and 
brazing on upper and lower cover plates. 
Center plate is wrought aluminum, cover 
plates are clad on inner surfaces with 
low-temperature brazing alloy. AM— 
June 20 ’°55, p118 


Extensive research on machinability of 
screw-machine stock at Brown & Sharpe 
leads to the conclusion that C1119 steel 
is the best all-around material. It is su- 
perior to B1113 or C1213 as regards 
machinability and hardenability, al- 
though not so good as leaded stock for 
small-dia work. Careful attention must 
be paid to specifications and manufactur- 
ing practice; material should be non- 
killed, with 0.10% max silicon, and sul- 
fides should be globular rather than 
stringy. d4M—June 20 ’55, p113 


Management .. . General 


When planning product diversification, 
make a careful analysis of your com- 
pany, and remember that your sales force 
will have to sell the new product, not 
merely act in a liaison capacity. Remem- 
ber, too, that launching a new product 
is a speculation, so don’t invest more 
than you can afford. Analyze the market 
to see if there is a real sales potential for 
the new product. AM—Aug 16 ’54, p130 


Large savings in time, equipment, and 
personnel can be effected through a 
periodic re-evaluation of manufacturing 
processes. Major lines should be investi- 
gated from the standpoint of methods 
and processing every one or two years, 
and from the standpoint of equipment, 
every three to five. ME—Aug °54, p649 


The human relations aspects of manage- 
ment pose constant problems for the 
manager, problems that range from his 
function in public relations to union con- 
tracts. How to deal with these is revealed 
through an interesting technique in 
HuMAN BEHAVIOR IN INDUSTRY—by W 
W Finlay, A Q Sartain, and W M Tate. 
Published by McGraw-Hill Book Co, 330 
W 42nd St, New York 36. 247 pages. 
Price $4.00. AM—Aug 2 ’54, p200 


Automobile Workers’ Union demands 
special premium for automated jobs, 
would require that automation be in- 
stalled only in good times when other 
jobs are available for displaced workers. 
Fallacy of this thinking is exposed in an 
editorial. 4M—Dec 6 °54, p127 


Cost of corrosion to US _ industry 
amounts to $6 billion a year, including 
some $20 million spent on phosphate 
coatings used chiefly for protection 
against it. A five-year program of re- 
search, development, and education 
might save $900 million a year, at a cost 
of 0.5 to 1% of the savings. AM—Dec 
6 °54, p148 


Corrosion is basically an electrochemical 
action in which metal is taken into solu- 
tion in an electrolytic cell. To produce it, 
there must be an electrolyte and some 
element which will combine with the 
metal. If either is absent, corrosion will 
not occur. AM—Dec 6 °54, p147 


-- 


nN Fea ddd dia SOLITLE: 





Roller tube 
“~~ 
































LARGE BLUEPRINTS cause a lot of trouble 
in the shop because they are hard to handle, 
easily torn and soiled, and become hard to 
read at the creases. Problem has been over- 
come at Bell Aircraft by mounting prints on 
rollers attached to horizontal or vertical 
tables. These may be mounted on columns, 
special stands, or sloping shop tables. AM 
—Jan 17, '55, pllé 


Several different types of corrosion may 
occur, although not all types appear on 
all metals. They include: uniform cor- 
rosion, where outside surfaces are at- 
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tacked; pitting, which is localized attack 
at impurity or stress concentrations; de- 
zincification, which is loss of zinc from 
copper alloys; parting, which is a similar 
effect occurring in noble alloys; inter- 
granular corrosion, which occurs between 
the different grains in an alloy; and 
cracking, which usually results from 
stress or fatigue. AM—Dec 6 °54, p146 


Shop loads can be forecast quickly and 
accurately by application of graphic 
methods. Two charts can be prepared to 
show at any given time the actual shop 
load and the schedule position. Details 
for preparing and using these charts are 
given in Reference Book Sheets. AM— 
Jan 3 *55, p131, 133, 135 


Depressed areas are recommended for 
new plant locations by Dep’t of Com- 
merce. Advantages are federal tax incen- 
tives and quick amortization. There are 
144 such areas with 44 cities of over 
100,000. AM—Feb 14 ’55, p105 


Large machining and foundry operations 
are handled by a special company formed 
by five other companies for that special 
purpose. Actually a large-scale job shop, 
it specializes in big and unusual fabrica- 
tion for the mining and petroleum in- 
dustries. But it also fabricated and 
erected a large building extension and 
built all the machines for it. AM—Mar 
14 °55, p150 


Work simplification programs can pay 
big dividends. Ford of Canada saved 
over 163,000 hr per year, plus $55,000 
of materials. Cleveland Electric Illumi- 
nating Co saved thousanas of dollars in 
paperwork alone. Maytag Co saved $31,- 
000 in man-hr in first year, $54,000 the 
second year. Bell & Howell Co saved 
$61,000 the first year, more in succeed- 
ing years. AM—April 25 °55, p130 


Work simplification study, undertaken as 
a training project by 60-man employee 
group at C&O shops, was completed in 
six weeks and was so effective that Board 
of Directors adopted it. Job cost $1%4 
million, but saved $1 million in more 
efficient utilization of tools and equip- 
ment, and another $1 million by using 
existing buildings instead of building new 
ones. AM—April 25 °55, p130 


In case of disaster that would put busi- 
ness leaders out of action or prevent 
them from communicating with their 
companies, who will make essential de- 
cisions, authorize expenditures? To pre- 
pare for such a situation, develop an 
“emergency executive-succession list.” It 
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should describe emergency functions of 
survivors in sequence, permitting highest 
available survivor to assume temporary 
direction of the company. AM—April 
25 °55, p113 


Select emergency executives, if possible, 
who reside at some distance from each 
other, yet who can reach the plant with- 
out much difficulty. Do not permit all top 
management men to use the same means 
of transportation at the same time. One 
train wreck might wipe out the entire 
team. AM—April 25 °55, p114 


In preparing for disaster, consider creat- 
ing supervisory teams chosen from em- 
ployees at various distant plants. They 
will report immediately to an assigned 
plant in the event of a major disaster at 
that plant. AM—April 25 °55, p114 


Emergency headquarters are a sound 
idea in case of disaster. Location should 
be outside critical target area, large 
enough to provide housing and trans- 
portation, within reasonable travel dis- 
tance from main headquarters. AM— 
April 25 °55, p114 


Boards of Directors should make ar- 
rangements to conduct corporate busi- 
ness with a minimum number constitut- 
ing a quorum. An emergency could 
necessitate fast corporate decisions when 
board members might be casualties or 
out of communication. Legal advice may 
be needed on this point. 4M—April 25 
°55, p114 


In preparing emergency executive list, it 
is not necessary to stick to normal line of 
succession. Someone who is in the plant 
most of the time and is familiar with in- 
ternal operations may be a better emer- 
gency executive than the senior vp who 
spends most of his time on the road. For 
multiple-plant companies, set up an ex- 
change program to familiarize execu- 
tives with all plants, so emergency team 
can be sent from one plant to another on 
short notice. A4M—aApril 25 °55, p114 


Loss of company records through dis- 
aster can cripple operations. Guard 
against this by Méicrofilming essential 
records and storing film in remote vaults. 
One company also makes duplicate 
copies of important transactions and de- 
livers them daily to short-term storage 
at alternate headquarters. 4M—April 25 
*55, p115 


Where is the cash when disaster strikes? 
One company prepares checks on out-of- 
town banks, signed by the Treasurer, 
and needing countersigning only by one 
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of 100 people named in disaster plan. 
They are stored in security storage vault 
with a copy of the plan and instructions 
for use. AM—April 25 ’55, p115 


Down through the ages, man learned to 
coordinate his brain, eyes, and hands, and 
to apply them to the use of toois. Then, 
a scant 150 years ago, he learned to con- 
trol his environment by the application of 
power and machine tools. His latest for- 
ward step has been to automate produc- 
tion, to eliminate drudgery, and to free 
himself to enjoy the benefits of the civili- 
zation he has created by his own 
ingenuity. AM—July 4 °55, p124 


Significant dates in the evolution of mod- 
ern civilization are presented as the build- 
ing stones of the doorway to a better 
tomorrow. They range from several thou- 
sand years BC—the use of fire and hand 
tools—to the more recent development of 
steam and electric power, and the intro- 
duction of machine tools. AM—July 4 
*55, pl17 


By the use of tools, America has become 
great, and the more those tools have been 
applied, the higher has the standard of 
living risen, and the less energy has man 
had to apply. From a modern “Tree of 
Life” man harvests the fruits of easier 
living, greater leisure, more material com- 
forts. AM—July 4 °55, p117 


PERSONNEL 


Health and Safety 


Working conditions are greatly improved 
on radial drilling operation by changing 
to mist cooling. With conventional cool- 
ing, operators’ clothing was constantly 
wetted by splashing, and floor pans were 
needed to keep coolant off floor. AM— 
Aug 2 54, p127 


Mist cooling does not appear to have any 
effect on operator health, provided con- 
centration is not “excessive.” There is a 
possibility of danger, but no definite 
statement can be made without full 
knowledge of the constituents of the cool- 
ant. Suitable enclosure and local exhaust 
ventilation are, however, strongly recom- 
mended. Carbon tetrachloride should 
never be used as a mist—it is sure death. 
Halogenated waxes should also be avoid- 
ed. AM—Mar 28 ’55, p122 


Installation of safety devices on presses 
and other machines, plus safety goggles, 
safety shoes, and personal interest in 
safety on the part of management, have 


reduced accidents substantially at Econ- 
omy Forms Corp., Des Moines. AM— 
Sept 13 °54, p178 


Automatic press loaders and unloaders 
are an important safety consideration, 
are often installed upon the recommenda- 
tion of safety engineers or committees. 
By eliminating operator fatigue and haz- 
ard, they also permit the machine to 
operate at nearly full capacity. AM— 
Feb 28 °55, p125 


Risk of injury to operator is eliminated 
by feeding small parts to two crank- 
presses from automatic Syntron feeder. 
Small blanks for typewriter-type seg- 
ments are loaded into hopper and fed 
“head end down” to dies which bend 
over the two ears on the work. Labor 
for the operation has also been halved. 
AM—Aug 30 °54, p86 


Two-hand control insures safe operation 
of 400-Ib pneumatic hammer when work 
must be hand placed in dies. Right hand 
controls air supply to cylinder; left hand 
control operates a detent and copper- 
faced stop block that must be swung out 
of the way before tup can fall. AM— 
July 4 °55, p107 


GRINDING WHEELS are made safer by 
bolting a hardened steel plate into the 
recess of a cup wheel, with outer face just 
1/32 in. back of wheel edge. Secondary 
table is fitted to original table to cover holes 
and limit space between wheel and table 
edges. AM—Aug 2 ‘54, pli2 


Employee safety is enhanced by intro- 
ducton of automation, particularly in 
stamping. Cuts produced by handling 
burred or sharp-edged work are elimi- 
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nated, as are strains, bruises, and broken 
bones caused by lifting or dropping 
heavy work when loading or unloading 
manually operated machines. 4M—Feb 
28 °55, pl15 


Safety program involving compulsory 
wearing of safety glasses by all em- 
ployees was installed at Gisholt. Careful 
preparation and educational program 
preceded action. Prescription glasses were 
provided where needed. Cost was about 
$8 per employee, but company estimates 
cost will be recovered in reduced acci- 
dent costs, lower insurance rates, and 
elimination of eye injuries. AM—Oct 
25 °54, p123 


To prevent fire when grinding titanium, 
coolant should be turned on before the 
first spark to prevent ignition of fine dust 
particles that adhere to the inside sur- 
faces of machine guards. AM—Aug 30 
54, p97 


Special precautions must be taken in 
handling titanium powder or the various 
compounds, such as the chlorides. Mate- 
rial may be highly flammable or extreme- 
ly toxic. See under Materials Handling. 
AM—Mar 28 ’55, p149 


SAFETY HOOD for a K & T mill used for 
machining beryllium is made of sheet metal 
and safety glass. [t rides on the table and 
has a double-walled-back, within which a 
steel plate slides for traverse or vertical 
feed, and it slides along the shaft for cross- 
feed. Access doors at the front slide within 
double-walled safety-glass panels. AM—VJuly 
‘55, pl27 


Danger from beryllium poisoning can be 
avoided by observing AEC regulations as 
to atmospheric concentration of the dust 
within plants and in the plant neighbor- 
hood. Glass and sheet metal hoods shield 
all machine tools at Argonne Nat'l Labo- 
ratories in a special beryllium room. 
Floors are wet-mopped and checked 
weekly. AM—July 4 ’55, p125 


Melting-furnace operators at Mallory- 
Sharon titanium plant Niles, Ohio, are 


protected by housing furnaces in explo- 
sion-proof steel barriers with relief walls 
vented to outside. Operators are sta- 
tioned at remote control panels. AM— 
Mar 14 ’55, p181 


Half-mile-long painting conveyor line at 
Douglas, El Segundo, is so arranged that 
if fire breaks out at any point, system 
stops automatically, all fans and blowers 
halt, paint flow shuts off, heat is cut, and 
carbon dioxide pours into all sumps and 
closed drains. AM—Oct 11 °54, p191 


Functional color correctly used can re- 
duce accidents and improve worker effi- 
ciency. Blues and greens are best for 
walls; yellow or yellow and black for 
hazardous areas; orange for hazards that 
can cut, burn, or shock—also for emer- 
gency controls; red for fire protection; 
green for first aid; blue for precaution, 
temporary obstructions, and anything 
that should not be operated without au- 
thority; purple for radiation danger; and 
black, white, and gray to keep order, 
make aisles, and indicate housekeeping 
aids. AM—April 11 °55, p155, 157 


Color-coded controls are the best way to 
overcome operator confusion on compli- 
cated equipment. Tests by Pittsburgh 
Plate Glass Co have shown a reduction of 
35% in the time required to learn aircraft 
control operation over other methods, 
such as shape and letter identification. 
AM—July 4 ’55, p85 


Industrial accident control is of vital im- 
portance to every industry, but not every- 
body knows how much can be achieved 
by a proper safety program. The relation- 
ship between enforcement and accident 
rates, the industry experience in nine com- 
panies, and a study of the safety pro- 
grams in 23 states are covered in INSPEC- 
TION ACTIVITY AND INDUSTRIAL SAFETY— 
Publication No. B-72, Div of Research 
and Statistics, Dep’t of Labor, State of 
New York, 80 Centre St, New York 13, 
NY. 148 pages. AM—Aug 2 °54, p205 


Accident frequency increases in summer- 
time in many plants, but a_ year-long 
study at Allis-Chalmers failed to find any 
correlation between the number of acci- 
dents and the temperature, humidity, 
barometric pressure, or amount of sun- 
shine. It would appear that some other 
factor is responsible but this has not yet 
been uncovered. 4M—Dec 20 ’54, p114 


Blind machinists make safer and more 
reliable workers than the average sighted 
employee. A group of seven blind men 
completed a thorough training course at 
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Waltham Trade School, Waltham, Mass, 
without a single accident. Only special 
equipment required was a modified mi- 
crometer and depth gage, plus short ex- 
tension shaft on grinder spindle so work- 
ers could feel whether it was running, 
and raised markings on micrometer stops 
on lathe. AM—Mar -4 °55, p152 


High noise levels can impair workers’ 
hearing and cause serious discomfort. 
Ansul Chemical Co, Marinette, Wis, got 
rid of them by having the state board of 
health locate the danger spots. They in- 
cluded the shriek of escaping air, the 
chatter of an impact wrench, and the 
crackle of steam used for heating water. 
Company also checks hearing of new 
employees and makes yearly checks for 
hearing loss. F—April °55, p93 


Fatal accidents can occur with 110-v 
current. It all depends on the amount of 
resistance. Current flow from dry hand 
to dry hand is not enough to kill, but if 
hands or feet, or both, are wet, resistance 
is so reduced that 110 v are easily fatal. 
F—Jan °55, p138 


Reduction of normal 110-v power supply 
to 24 v for automatic assembly machine 
protects operators against shock. Also, 
operator’s viewing door must be closed 
before machine will operate. Adjust- 
ments, inspection, and cleaning can thus 
be done safely. AM—July 4 ’55, p134 


Hazard of high-pressure steam lines at 
plastic molding press is.removed by auto- 
matic temperature controller which in- 
corporates temperature controller and 
three-way valve that admits steam or 
cooling water to press platens, as dictated 
by press cycle. AM—Mar 28 ’55, p136 


Fire predetector head .developed by 
Pyrene-C-O-Two uses radioactive mate- 
rial to maintain electrical balance in two 
chambers. If smoke or combustion gases 
enter one chamber, balance is upset and 
alarm operates. Neither heat nor flame 
is required to activate the unit—invisible 
combustion gases will operate it, just as 
well as smoke from smouldering or fast- 
burning fire. 4M—May 23 °55, p173 


Automatic boring machine for electric- 
motor-fan covers has apron surrounding 
the cutter. As the tool descends, the 
apron descends with it and drops over the 
outside of the work to protect the worker 
from the cutter and prevent chips from 
flying out of the work area. 4M—June 
20 ’55, p117 


Dermatitis has by no means disappeared 
from the Metalworking scene, despite the 
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use of bacteria killers in cutting fluids. 
Ineffective flushing and irregular clean- 
ing of sumps is one of the chief causes. 
Manning, Maxwell & Moore solved the 
problem by an all-chemical machine 
cleaner to purge the sump and scrub tool 
parts. Total investment was only $600 
and, since the equipment was installed, 
not a single case of dermatitis has been 
reported from contact with water-soluble 
cutting oil. F—Aug °54, p109 


Wash basins are provided in cyaniding 
dep’t at IBM so operators can rinse hands 
to avoid cyanide poisoning. Workers 
must wash or shower before eating or 
leaving plant, and may not eat in the 
department, 4M—Mar 28 °S5, p132 


Plating fumes are removed through 
floor trench, under suction, and waste 
solutions and water through a separate 
trench at IBM plating plant. Tanks rest 
on brickwork above floor. Trenches are 
lined and floorplates covered with Koro- 
seal. AM—Mar 28 °55, p133 


Exhaust hoods made of plastic are placed 
behind still tanks at IBM plating plant. 
Air screen from perforated pipe at front 
of tank blows fumes away from operator 
and toward hood. Power lines to tanks 
are protected by steel pipe. 4M—Mar 
28 ’55, p133 
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Unusual danger to weldor’s health was 
discovered when fumes from a trichlor- 
ethylene degreaser, 20 ft away, rolled 
across floor and contacted weld zone, 
where they were converted to minute 
quantities of phosgene by the molten 
metal. A 3-ft-high baffle between the two 
pieces of equipment solved the problem. 
AM—July 4 ’55, pi49 


Danger and discomfort caused by car- 
bon monoxide from exhaust fumes from 
gasoline trucks used indoors can now be 
eliminated by fitting the trucks with cata- 
lytic mufflers. These units convert the 
fumes to harmless carbon dioxide and 
water, and also remove objectionable 
odor, 4M—June 20 °55, p124 


Incentives and Pensions 


Measured time standards and incentive 
bonuses can be applied to toolroom work 
just as easily as to production work. You 
do it by breaking down every possible 
motion into its smallest components in 
terms of Standard Minutes. Technique 
can be applied to almost all kinds of 
benchwork and indirect labor as well. 
Total labor costs can be reduced as much 
as 20 to 25%, and wage imcentives can 
be developed. AM—Sept 28 °54, p113 


Plantwide incentive plan, over and above 
individual incentive, is based on Rucker 
Share-of-Production plan. At Pohlman 
Foundry, Buffalo, it has improved output 
per man-hr 17%, reduced rejects 47%, 
improved utilization of raw materials 
5%, and reduced ratio of labor cost to 
sales dollar by 2.8 percentage points. F 
—Jan ’55, pl14 


Unique incentive plan for grinders of 
large, expensive bearing races at Timken 
Roller Bearing Co involves paying maxi- 
mum bonus (34%) if work is performed 
in exactly the specified time. Bonus de- 
creases 1% for every 1% increase in 
grinding time, stops immediately if op- 
erator beats the standard time. Chrono- 
log on machine records grinding and 
down time, is set by timekeeper at start 
of each grinding operation. F—March 
55, p108 


Overage employees at Rolls-Royce, Eng- 
land, are retained from age 65 to 70 for 
light work in a special department. Hours 
are shorter to avoid transportation rush. 
At age 70, they receive increased pension 
rate, plus normal wages. Scheme retains 
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valuable skills for the company and gives 
workers the sense of being useful mem- 
bers of society. Enrollment is voluntary. 
AM—June 6 ’55, p101 


Employee suggestions at 12 leading US 
aircraft plants have effected savings of 
$5.3 million in the past two years. Ideas 
for materials conservation and reclama- 
tion at one plant brought savings of $1.5 
million, and $1 million was saved at an- 
other by cutting fabrication time on a 
single part from 3 hr to 5 min. Another 
plant saved $1 million through improved 
manufacturing techniques. AM—Jan 3 
*55, p137 


Employees in pressroom and polishing 
dep’t at Imperial Knife Co are paid extra 
to clean machines at end of shift. Dep’t 
is swept three times a day because clean- 
liness is essential in producing highest 
quality stainless steel flatware. AM—July 
4 °55, p108 


Labor Relations 


Employees of Ciudad Industrial DM 
Nacional, Mexico City, are taken. to 
work in company buses and provided 
with free lunch. Large shop library of 
English- and Spanish-language books 
and magazines is open to all workers. 
Gymnasium, swimming pool, and six- 
grade school for children are available. 
Apartments and homes are being made 
available. Labor turnover is only 3% 
per month. AM—Aug 2 54, p104 


When an employee is about to retire ‘at 
Rollway Bearing, Syracuse, his picture 
and biography are posted on shop bul- 
letin boards, and high points of what he 
has done for the firm are emphasized. 
AM—Aug 30 °54, p125 


Employee morale and condition of equip- 
ment at IBM plating plant help to main- 
tain quality. Ideal working conditions 
are provided by 28-ft ceilings, natural 


daylight, slip-proof, acid-resisting tile 
floors and steel gratings, and the absence 
of fumes and wet floors. 4M—Mar 28 
*55, p133 


Personnel . . . general 


Tool design checker performs an im- 
portant function in liaison between man- 
agement and the designer, but must also 
maintain cooperative relationship be- 
tween himself and management, himself 
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and the designer, and himself and the 
customer. He must be experienced in de- 
sign to know if a design is practical, to be 
able to guide younger men, and to see 
the necessity of following the customer’s 
wishes. AM—Oct 11 °54, p140 


Survey of 5300 alumni of Stevens Insti- 
tute of Technology shows 67% are in 
policy- or decision-making posts in in- 
dustry, including 19% as presidents, 
veeps or owners. 10% earn over $5000 
within a year, 64% within two years. 
After 15 years, 40% have incomes over 
$10,000. By retirement, 46% are making 
over $15,000, 39% over $20,000. AM— 
Nov 8 °54, p173 


Fundamental differences in the thought 
processes of two different men are often 
responsible for the failure of the one to 
make the other understand his meaning. 
Basically, the “visual” man has learned 
by seeing concrete things; the “verbal” 
man has learned by study to express 
thoughts in words and other symbols. 
Understanding of these differences may 
smooth the way to more effective man- 
agement and efficient production. AM— 
Dec 6 °54, p129 


Employment agercy, Tops Temporary 
Personnel, Inc, Rockville Centre, L I, 
NY, furnishes from 1 to 100 workers to 
help out in rush periods. Length of em- 
ployment, from 4 hr to any desired time. 
Workers remain on employment company 
payroll at all times. AM—Dec 6 °54, p113 


APPRENTICESHIP 
AND TRAINING 


Apprenticeship 


Apprentice diemakers at Schneider & 
Marquard, Brooklyn, NY, receive 8000 
hr of training in four-year course, in- 
cluding 4000 hr of bench work. Related 
school instruction of 144 hr per year is 
also required. Pay scale starts at $1.20 
for first 1000 hr, increases to $1.80 for 
final 1000 hr. AM—Sept 13 °54, p158 


Diemaker apprentices at Schneider & 
Marquard, Brooklyn, NY, are limited to 
one for each three journeymen. Each 
receives $150 worth of tools for his first 
1000 hr. If he fulfills requirements of 
probationary periods and signs inden- 
tures, weekly deductions are made from 
his pay towards tools supplied to him by 


the company. At the end of four years he 
owns $400 worth of tools. AM—Sept 13 
*54, p157 


NTDMaA has set up a broad apprentice 
training program suitable for training 
under varying shop conditions in the tool 
and die industry. It also has available 
a list of questions and answers suitable 
for screening potential apprentices. Ad- 
dress is 907 Public Square Bldg, Cleve- 
land 13, Ohio. AM—Feb 14 ’55, p141 


US tool and die industry will have only 
one-third the number of skilled workers 
it needs, 25 years from now, at its pres- 
ent rate of apprentice training. AM— 
April 25 °55, p97 


Die-sinker apprenticeship course is op- 
erated in Cleveland by area joint labor- 
Management committee in cooperation 
with Ohio State Appret.ticeship Council. 
Course takes eight years, includes class- 
room and practical work, and is one 
of the most exacting in the world. AM 
—June 6 ’55, p153 


Pratt & Whitney aircraft is starting 
three-year apprentice training courses 
for jet-engine metalsmiths and machin- 
ists. Top machinist graduates will go on 
to specialized courses in tool and die 
making. AM—Sept 27 °54, p97 


Cost of training apprentices is negligible, 
and after first two years most apprentices 
are more than able to earn their pay. 
Apprentices make the best journeymen 
and are an excellent source of super- 
visory material. AM—Feb 14 ’55, p140 


Nucleus of this generation’s tooling force 
was European trained, is now being pro- 
moted, dying, or retiring. Replacements 
can be obtained only by apprentice 
training. Increasing complexity of equip- 
ment for production demands replace- 
ment on a more than one-for-one basis, 
so tool and die shops must train more 
men or face a fatal shortage. AM— 
Feb 14 °55, p138 


Apprentices are being trained in 16 gov- 
ernment arsenals, nearly 60% being 
trained as machinists or in other metal- 
working crafts. Of private plants on 
ordnance work, however, nearly one- 
third have no permanent apprentice sys- 
tem. AM—April 25 ’55, p161 


Unusual apprenticeship program at GE, 
Somersworth, for tool and die makers 
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offers two years of college credit toward 
BSME degree at University of New 
Hampshire. Twelve high-school graduates 
a year are selected by examination, and 
course requires eight periods of 1000 hr. 
University instructors conduct classes 10 
hr per week in the plant, with students ~ 
receiving standard pay. Graduates are 
considered as top supervision material, 
may continue as craftsmen, become engi- 
neers, or enter management. AM—July 
18 °55, p143 


Training facilities for its 1100 appren- 
tices are now provided by a fully inte- 
grated school and shop set up by Bristol 
Aeroplane Co Ltd, England. Headed by 
a former Cambridge University lecturer, 
a staff of 13 full-time teachers, plus part- 
time teachers from the company’s tech- 
nical departments, gives complete train- 
ing courses. Included are pre-university 
courses and postgraduate courses, as well 
as regular courses required by craftsmen. 
M—July 22 55, p1306 


Training . . . General 


It isn’t the easiest thing in the world to 
be a foreman. There are lots of things 
to learn, particularly from the human 
standpoint. But there is an excellent 
little book that serves as a guide to 
foremanship—a job-instruction text that 
covers the ground in a practical man- 
ner. It is THE TECHNIQUE OF SUPER- 
vVIsioN—by Alfred R Lateiner, Published 
by National Foreman’s Institute, Inc, 
Arthur C Croft Publications, 100 Gar- 
field Ave, New London, Conn. Price 
$4.00. AM—Aug 2 ’54, p202 


Working supervisors at Republic Avia- 
tion Corp are required to attend regu- 
lar conferences which provide education 
in new management techniques and new 
technical skills. Company also shares 
tuition cost of formal schooling for cer- 
tain employees in subjects related to the 
student’s job. AM—Aug 16 °54, p134 


Special supervisory trainee program at 
Republic Aviation Corp is designed to 
provide a steady supply of production- 
trained leaders. Program consists of one 
year of on-the-job and classroom instruc- 
tion. AM—Aug 16 °54, p134 


Selection of men for supervisory train- 
ing at Republic Aviation Corp is handled 
by two sources. Supervisors select one- 
half from employees whose performance 
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of their assigned duties has shown them 
to be worthy of management training. 
Scouts recruit the other half from en- 
gineering college seniors. AM—Aug 16 
54, p136 


Special training for operating and main- 
tenance personnel on transfer machines 
has not been necessary at Renault, 
France. Seven years’ experience shows 
that proportion of indirect labor is small- 
er in transfer machine dep’ts than in 
others. M—Nov 12 °54, p2006 


Most common cause for corrosion is hu- 
man laziness or ignorance. An educa- 
tional program designed to teach all 
workers the importance of corrosion pre- 
vention will pay for itself many times 
over. But don’t look for spectacular re- 
sults—they will show up only in a nega- 
tive way as less machine failures, less 
rust, fewer customer complaints. AM— 
Dec 6 °54, p148 


Foremanship training courses may be a 
complete waste of time unless properly 
planned and carefully followed through. 
If you are to get your money’s worth, 
you must see that the knowledge gained 
in the classroom is put into practice in 
the shop. This may involve changing 
work habits, and will take a lot of man- 
agement attention at first, but it will pay 
off when foremen learn to apply their 
knowledge. AM—Dec 6 ’54, p137 


Management-development technique has 
been developed at Jack & Heintz to teach 
supervisory personnel the management 
job of making and carrying out sound 
decisions. There is no formal training 
program; instead, discussions are held by 
small teams working together with each 
other and with middle and top manage- 
ment. AM—April 25 55, p118 


Top personnel at Brown Instrument are 
being taught how to write business let- 
ters. Three chief steps are: organize your 
thoughts before dictating, talk clearly 
(not through a pipe or cigar), use simple, 
short sentences. Company believes it 
will save hundreds of thousands of dol- 
lars a year by training its executives not 
to “write like a man walking on stilts.” 
AM—Dec 20 ’54, pi29 


Management development program at 
Chrysler Corp requires appraisal of every 
management employee once a _ year, 
strictly on the basis of his performance. 
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Appraisal is reviewed by the appraiser’s 
Own superior, and recommendations are 
made as to action to be taken by the per- 
son appraised. Plant management devel- 
opment coordinator follows up to make 
sure needed training is given. System will 
permit accurate prediction as to recruit- 
ment needs for years ahead. BW—Jan 1 
*55, p30 


Insistence upon college graduates for all 
“thinking” positions in industry is caus- 
ing a serious waste of brainpower. Crea- 
tive thinking and problem solving need 
not be exclusive to college graduates— 
many men and women without degrees 
can do much in this direction. Proper 
training of employees to reach highest 
level of mental capacity, regardless of 
educational level, can alleviate much of 
the waste. AM—Oct 25 ’54, p173 


Two-year study of training methods re- 
veals that Russia has increased the num- 
ber of its engineering graduates from 
29,000 in 1948 to 50,000 in 1954. US 
total for 1954 was only 19,000. AM— 
Sept 27 °54, p97 


Approximately half of the nation’s 60 
million workers are taking some type of 
training at a cost of $10 million a year 
and 5 to 10 million man-hours a year, 
according to Minneapolis-Honeywell. 
AM—Jan 17 ’55, p14 


Personnel training program to fit any 
particular plant or any particular need 
can be set up by Training Associates, 
New York. Company will study plant 
needs, train employees and/or instructors 
sO program can continue without its aid. 
AM—Feb 14 ’55, p174 


Blind can be taught to run standard 
machine tools with complete safety. This 
was shown in a training course at Wal- 
tham Trade School, Waltham, Mass. 
There was not a single accident, and all 
machines were standard, except for the 
addition of a short extension shaft on 
grinder spindle so worker could feel if 
it was running, and raised markings on 
micrometer stops on lathe. Only special 
tools were modified micrometer and 
depth gage. AM—Mar 14 ’55, p152 


Work simplification program at C&O 
was based on Work Simplification Con- 
ference held annually at Lake Placid, 
NY, and Sea Island, Ga. Delegates at- 
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tending the course bring back ideas for 
operating a training course within their 
own plants along similar lines. AM— 
April 25 °55, p132 


MAINTENANCE 
AND SALVAGE 


Maintenance 


To re-babbitt a large bearing, first melt 
out the old metal, clean the shell thor- 
oughly, and dip in tinner’s solder. Use 
clean, new babbitt at a temperature of 
950 F and pour before shell cools from 
tinning process. Mandrel should be pre- 
heated 100° hotter than shell to insure 
cooling from shell out. Melt enough 
metal so the whole bearing can be poured 
at once, and cover the mold with as- 
bestos paper to prevent too-rapid cool- 
ing. AM—Aug 30 °54, p98 


MACHINE-TOOL leveling is done without 
use of shims by tapping bolt holes for Heli- 
Coil inserts and installing bolts with threads 
ground off end section. After machine is 
leveled, bolts are 4ocked with a nut. This 
results in a non-corroding mount that can 
be adjusted easily if the machine is moved 
to a new location or if any change in level 
becomes necessary at any time. AM—Oct 
25 ‘55, pl25 


Photographs taken with a Polaroid 
“Land” camera show disassembly of 
complex equipment, are available to shop 
personnel to aid in reassembly. Poor 
maintenance practices are also recorded 
to help standardize procedures for ma- 
chine maintenance. Technique will pay 
off if camera is used properly, as a tool, 
not to amuse the workers or take personal 
pictures. Work can be done by a shop 
man properly trained in its use. AM— 
Dec 6 °54, p136 
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Corrosion of buried piping and other 
metal parts may be avoided by con- 
necting them by a wire to an anode, 
usually magnesium, buried close by. 
Anode corrodes rapidly and must be 
replaced at intervals, depending on nature 
of soil. AM—Dec 6 °54, p155 


Fuses that blow at apparently light 
loads may be affected by ambient tem- 
peratures. For every 10 F rise above 
70 F, fuses lose about 10% capacity. 
Desirable top limit is 90 F, so check 
fuse-box location for nearby heat 
sources and shield or eliminate them. 
AM—Jan 3 °55, p137 


Machine tools to be stored outdoors 
are sprayed with vinyl-resin plastic that 
resists 55 to 160 hr of salt spray at 
Ryan Aeronautical Co, San Diego. Sev- 
eral commercial compounds and a 
Ryan-designed compound are being 
tested. AM—Jan 3 °55, p139 


Asphalt mothballing material has been 
developed by Byerlyte Corp, 2320 W 
3rd St, Cleveland 13. Cost is only one- 
tenth that of present cocooning mate- 
rials. Parts to be protected are covered 
with glass cloth, then asphalt sprayed 
on. Coating is tough but friable enough 
to break away when parts are de- 
mothballed. AM—Jan 17 °55, p85 


US industry will spend $1 million more 
for maintenance this year than last, a 
GE expert forecasts, because of the 
trend toward automation. AM—Feb 28 
*55, p8l 


ELECTRONIC TUBES for welding equipment 
are tested on shop-made tube tester at Ryan 
Aeronautical. In case of welding-machine 
trouble, maintenance men quickly check 
tubes as first step in locating trouble. AM— 
Feb 14 '55, pl45 


Repair and Salvage 


Cracked or broken milling cutters at 
Temco Aircraft, Dallas, are repaired by 
welding and put back into service the 
same day. Cutter pieces are held by 
C-clamps to piece of surface-ground 
boiler plate and arc tacked in two 
places' with Eutectic 680 electrode. 
Crack is grooved and part preheated 
in circular fixture (made from pipe in 
two parts bolted together) which grips 
it firmly. Preheat is to 700 F. Welding 
is done with work still in fixture, using 
Eutectic 680 rod. Between tacks, work is 
held to temperature with an oxyacetylene 
torch. To prevent further cracks, welding 
is done from the hub out, on both sides 
progressively, with the arc at the center 
of the groove. For cracks or breaks 
across, welding is balanced by working 
out both sides at the same rate. Welding 
takes about 30 min for all operations on 
a 10-in. cutter. Then cutter is normalized 
and put on edge in a box to cool. Finally, 
weld is ground flush. AM—Aug 30 ’55, 
p125 


OVERSIZE HOLES in axle housing were 
chrome plated to salvage expensive parts. 
Bottom of hole was plugged with rubber 
stopper, and hole filled with plating solution 
in which electrode was inserted. With so 
little fluid, it was necessary to keep close 
control of temperature, and solution was 
changed about every 20 min. AM—Aug 16 
‘54, pl43 


Chrome plating oversize hole in trans- 
mission case saved expensive parts. 
Hole was too shallow to hold sufficient 
solution, so glass jar was clamped to 
underside of hole against a rubber 
washer. Jar was filled with solution up 
into hole to be plated, and electrode 
inserted. AM—Aug 16 °54, p143 
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Chrome plating is useful for salvaging 
worn parts but is not a cure-all. In 
some cases, plating may actually short- 
en the life of the part. Thickness of the 
plate is critical. A thin deposit may 
be successful where a thick one may 
fail—on the other hand, the opposite 
may be true. Much depends on the 
amount of wear to which it is subject and 
the function it is required to perform. 
AM—Feb 14 ’55, p134 


Recovery of diamond from grinding 
sludge can be profitable if there are at 
least 3 carats per lb. Supply the sludge 
in lots of 25 to 100 lb, and keep it 
separate from other kinds of grinding 
residue. Knowledge of the source and 
impurities in the material being sal- 
vaged will make salvage more efficient. 
Highest recovery will be from resinoid 
wheels because of faster breakdown, 
but other bonds will yield recoverable 
amounts. AM—Aug 16 54, p121 


Industrial trucks at American Can Co 
were originally equipped with 1-qt, au- 
tomotive-type oil filters and required 
draining every 15 operating hours. By 
changing to 3-qt industrial-type filters, 
oil life was increased to 1000 hr. P— 
Dec °54, p131 


Mixed bolts, nuts, rivets, and fittings to 
the value of $60,000 have been re- 
claimed by. sightless workers at Griffin 
factory for the blind, Georgia. 40 
people salvaged 42,000 Ib out of 56,000 
Ib of mixed items at a cost of $47,000, 
using sense of touch and special tem- 
plets. AM—Jan 3 °55, p137 


Recovery of about 800 gpm of water, 
out of a plant requirement of 990 gpm 
is an important cost-saving step in IBM 
plating plant. Waste rinse water and 
plating solutions are continuously treat- 
ed by ion exchangers and chemical 
means, and waste discharged to sewers 
is thoroughly neutralized to avoid 
stream pollution. Two chemists in special 
laboratory maintain control. AM—Mar 
28 °55, p136 


You can save a lot of time on die re- 
pairs by setting up an auxiliary die 
shop right next to the press room for 
making minor repairs, such as replacing 
broken pins, punches, or springs. If your 
shop is some distance away, you may save 
hours of delay by putting in an aux:liary 
repair shop no larger than most toolcribs. 
AM—June 20 55, p153 
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duction Nuggets,” so this Produc- 
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maximum use to you... a true 
wo tool . . . a reference is- 
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IT Section—pages 4-13. 
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Au types of machining operations in which material is removed in t 
form of chips are separately classified in this section. 
Cutting fluids are included because of their application to machining 


Machinine 


DRILLING AND REAMING 


Special and Multi-Spindle Drills 


Open-side drill and router, 100 ft long, 
has been built by Boeing for B-52 wing 
stiffeners. Drill and router units are 
separate but ride on same ways. Table 
is 3 ft wide and in five removable sec- 
tions. Cost was $80,000. AM—Sept 13 
54, p170 


Special drillpress is made with Dumore 
drill head and handles 15 fixtures that 
take 52 different parts. Table has ver- 
tical motion, automatic clamping and 
fixture indexing. Unit works automatic- 
ally on 90% of small-hole jobs form- 
erly performed on regular drillpresses, 
has cut drill breakage 95%, time 70%. 
AM—Sept 13 °54, p139 


Drill units made by Dumore for soft 
action have Jacobs chuck on one end 
of armature shaft, air compressor on 
other end. Motor is housed in air- 
cylinder piston. Soft drill action is 
controlled by limiting air pressure and 
presetting stroke length. Drill size and 
work material determine max reading on 
air gage. dAM—Sept 13 ’54, p138 


Drillpresses may utilize numerical con- 
trol to control table positioning or tool 
movement for a prescribed series of 
operations. This could include auto- 
matic interruption of cycles to permit 
tool changes. On a jig-borer, switches can 
replace hand controls, each determining 
a certain distance of tool or table travel. 
AM—Oct 25 ’54, p135 


Smoke and oil holes are drilled in Pon- 
tiac pistons on three Buhr machines 
having four angular and eight horizon- 
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tal heads. Parts are delivered by con- 
veyor and, after drilling, are ejected 
automatically to conveyor for transfer to 
inspection. AM—No6v 8 ’54, p126 


SETUP OF TWO DUMORE heads at right 
angles drills one %g-in. hole and one -in. 
hole simultaneously at different levels. Oper- 
ation of both drills reduces vibration and 
consequent drill breakage to 10% of rate on 
hand-fed drillpress. Production rate is in- 
creased 333%, and quality is improved. 
AM—Sept 13 ‘54, p138 


Drilling, reaming, tapping, and milling 
keyways in Pontiac crankshafts is per- 
formed on Baker machines. Work is 
loaded into trunnion fixture from mono- 
rail rack, indexed through ten stations. 
Head on hydraulic slide moves into 
work at each index to mill keyway. 
Inspection station checks part automati- 
cally before unloading. AM—Nov 8 °54, 
p132 


Sixteen holes are drilled in Pontiac 
crankshafts on Krueger-Barnes transfer 
machine. Holes are drilled progressively 
to reduce tool wear; first drills enter to 
specific depth, subsequent drills follow 
through. Inspection station just ahead of 
unloading employs air pressure to check 
whether holes have been drilled through, 
and to detect broken drills. Light panel 
indicates stations where trouble occurs. 


Special Snyder rotary machine mills 
port faces and drills and reams holes in 
exhaust manifolds, then delivers work 
to 19-station transfer machine for fur- 
ther operations. AM—Nov 8 ’54, p140 


Deep holes are drilled in cast-aluminum 
flanges of Dynaflow transmission part 
on 18-station Kingsbury machine. Each 
part has ten drilled holes which are 
drilled progressively at alternate sta- 
tions. Production is 100 parts per hr. 
AM—Nov 8 °54, p146 


Hydraulic indexing table, integral with 
two Bausch multiple-spindle drills, car- 
ries Chrysler blocks out of line and 
under successive drill heads. When op- 
eration is complete, blocks are trans- 
ferred to Lee machine for further drill- 
ing, chamfering, and counterboring. 
AM—Nov 8 °54, p157 


Multiple-spindle drill at Glenn L. Mar- 
tin is equipped with duplicate fixtures 
mounted on rails. One fixture is unload- 
ed and reloaded while the other is in 
operation. AM—Dec 6 °54, p144 


Sensitive radial drill mounted behind 
lathe drills oil-line holes without re- 
moving work from lathe fixture. Lathe 
is modified for threading both ends of 
differential housings by installing index 
plate in place of cross-slide and using 
self-opening diehead on spindle. See il- 
lustration under Threading. AM—Dec 
20 °54, p109 


Shop-made machine at Rollway Bearing 
Co drills roller pockets for radial and 
thrust roller bearings with carbide drills, 
has increased production 100% over 
original equipment which required two 
operations. Machine will handle both 
types of bronze fetainers of several 
sizes, has pneumatically operated index 
and hydraulic feed. AM—Jan 3 °55, p119 
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AM production nuggets . .. MACHINING 


Adjustably positioned electric drillheads 
are added to multiple-head machines to 
combine operations previously _per- 
formed separately and in sequence. Po- 
sitioning is made fast and easy by use 
of locating links fitting over dowels. 
AM—Jan 3 °55, pi21 


Special-purpose drilling machine for au- 
tomotive differential housings is adjust- 
able for size and style by use of locat- 
ing links which position drill units, 
work locators, and clamps within 0.005 
in. Links save setup time, increase ver- 
satility of machine. See _ illustration 
under Tooling. AM—Jan 3 °55, pi20 


Special multiple-head drilling uni drills 
14 holes simultaneously on three sides 
ef plastic parts, increases production 
from 120 to 560 per hr. When parts 
were clamped mechanically in manual 
fixtures moved from one spindle to an- 
other, variations in wall thickness of 
part caused cracking. Now, shaped air 
clamps hold part with suitable pressure, 
and operator merely loads and unloads 
the machine. AM—Jan 3 °55, p117 


Radial drill serves as milling machine 
to form contour on end of small tanks. 
Work is held on rotary table in pit be- 
hind drill. Center attached to end of 
arm locates in end of workholding 
spider. Milling cutter chucked in drill- 
head can follow required contour by 
feed and traverse adjustments on head. 
Ssee illustration under Milling. AM— 
Mar 14 ’55, p151 


Battery of special multi-spindle drills at 
Hamilton Standard replaces smaller 
drillpresses. Machines drill 110 holes 
in 17 operations in sizes from % to 
2% in. Drilling costs have been reduced 
90%, and production is nine times 
faster. AM—Mar 14 °55, p175 


HOLES IN SIDES and top of long machine 
beds are drilled and tapped by standard 
auxiliary milling heads mounted on bridge- 
type fixture attached to bed. Drilling time 
has been reduced from 12 hr to 4!/2 hr for 
70 holes. Notched bar controls spacing of 
holes. AM—Feb 14 ‘55, p150 


B2 


Bank of six Leland-Gifford machines 
drills 0.257-in. hole through 8%-in. 
length of worm shafts, one in each of 
six fixtures. Spindles operate at 1200 
rpm, 0.004-ipr feed, and reciprocate 
automatically to clear chips. Operator 
loads and unloads, and changes drills 
every 3 hr because sharp drills are im- 
portant to success. Production is 180 
pe per hr. AM—May 9 ’55, p156 


Special automatic § six-station Turner 
machine drills, countersinks, reams, and 
mills a slot in malleable-iron pistons 
for power-steering units at Chrysler. 
Six fixtures each have two positions; 
work is completely cycled in the first, 
then turned end-for-end and run 
through in second position. Production 
is one part every 28 sec. AM—May 9 
"55, p154 


VERTICAL TURNER MACHINE drills six 
equally spaced oil-return holes in piston 
body of power-steering unit. Work is loaded 
and clamped in central chuck, locating on 
keyway, and all six spindles operate simul- 
taneously. At 100% efficiency, production is 
240 per hr. AM—May 9 ‘55, pi54 


Automatic multi-spindle drill for elec- 
tric-motor-fan covers is loaded and un- 
loaded manually; clamping and cycling 
are automatic. Drills operate vertically 
and horizontally, and machine is ar- 
ranged so drill spacing can be changed 
quickly to suit different sizes of work. 
AM—June 20 °55, p116 


Surplus rivet squeezers were equipped 
with piercing punches and anvils, and 
rigged for bench mounting at Glenn L 
Martin when drilling facilities were over- 
taxed. For small holes in contoured parts, 
the substitute works better than drilling, 
is faster, and requires no deburring. AW 
—June 20 °55, p26 


HRA RAMA 1100) RA 


PISTON PIN HOLES are drilled in two 
pistons at a time on special Adcock & Shipley 
maehine at Humber Motors, England. Swivel- 
ing fixture holds two pistons, one above the 
other, at each station. One station is loaded 
while other is working. Drilling cycle cannot 
start until doors are closed, and right- and 
left-hand levers must be operated together 
to clamp work. Floor-to-floor time is 0.6 min 
for two parts. M—Mar |! ‘55, p434 


Aluminum meter frames are drilled in 
ll-head Kingsbury auto-indexing ma- 
chine which performs 28 drilling, coun- 
terboring, boring, and tapping operations 
in two directions. Operator merely loads 
parts. AM—July 18 °55, p135 


Bench setup of motor belted to drill spin- 
dle to deliver 36,000 rpm permits drilling 
0.020-in.-dia holes in graphite washers 
without chipping at breakthrough. Wash- 
ers are inserted in end of worm shafts 
before drilling. High speed gives excel- 
lent finish, so reaming is not necessary. 
AM—July 18 °55, p132 


Gun Drilling 


Special turret tool for a 7A J & L 
turret lathe bores from the solid. Tool 
is essentially a 2%-in. gun drill with a 
flat-faced carbide blade. It operates at 
432 sfpm, 0.007-ipr feed in NE 8749 
of 180 Bhn. See illustration under Tool- 
ing. AM—Aug 2 54, pi55 


Special toolpost tool for a 7A J & L 
turret lathe bores from the solid. Tool 
is essentially a gun drill with a flat- 
faced carbide blade. It operates at 654 
sfpm, 0.007-ipr feed, in C 1141 of 212 
Bhn, using soluble oil. See illustration 
under Tooling. AM—Aug 2 ’54, pi55 


Precision gun drilling permits holding 
close tolerance as to straightness, round- 
ness, concentricity, and surface finish. 
Slower drilling speed as compared to 
conventional drilling is more than com- 


1956 Production Planbook 














pensated for by avoidance of subse- 
quent reaming, grinding, or lapping. 
Bryant Chucking Grinder Co and MIT 
did reasearch work and found that ma- 
chine must be very rigid and tools must 
be much longer than actually required 
for hole depth to permit “torque wind- 
up” to overcome hard spots or chip 
jamming. AM—Anug 16 °54, p164 


Bottomed hole in 52100 barstock is pre- 
cision gun drilled to 0.275 to 0.285 ID 
by 2 21/32 in. deep with a finish of 
63 mu in. Parts are held in Jacobs 
chuck on an angle fixture in a Bryant 
2-spindle boring machine, and produc- 
tion is 106 per hr. Speed is 450 sfpm, 
feed 0.0005 ipr, material hardness Rc 
20-25 max. AM—Aug 16 °54, p162 


Hole in steel part, SAE 1045 forging, 
is precision gun drilled from the solid 
to 0.501 to 0.502 in. in dia by 1.870 
in. long in a single-spindle Bryant bor- 
ing machine. Finish is 25 mu in. or 
better, in contrast to 30 mu in. previous- 
ly obtained by drilling, reaming, and 
lapping. Speed is 3000 rpm, feed is 1% 
ipm. AM—Aug 16 ’54, p163 


Fourteen nozzle holes are precision gun 
drilled in a cast-stainless housing to a 
dia of 0.468 to 0.469 in., by 1% in. 
deep, on a Bryant boring machine. 
Using an automatic-index, hand-loaded 
fixture, production is 6 pc per hr. Scrap 
has been cut 95% and tool cost re- 
duced. Speed is 400 rpm, feed 3.2 ipm. 
AM—Aug 16 °54, p163 





SPECIAL 4-SPINDLE Krueger-Barnes ma- 
chine gun-drills 0.261-0.264-in. hole through 
5!/2-in. long part in 3!/2 min. Spindle speed 
is 3360 rpm, oil pressure 600 psi, using 
carbide-tipped drills. Work is held in V-block 
fixtures, located against machined ends and 
clamped with screw clamps, and held down 
with hinge clamps. AM—May 9 ‘55, pl57 
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Drill Fixtures 


Built around Allen drillpress, a special 
air-operated fixture permits drilling 
1080 holes in plates, in groups of 18. 
Indexing is automatic by means of air 
cylinders, and machine stops when last 
group is drilled. AM—Aug 16 °54 p144 


Special fixtures and multiple drillheads 
were found more economical than a 
special machine. Study showed that pro- 
duction did not warrant a special ma- 
chine, but semi-automatic setup was 
needed to replace manual operation. 
Advantage of Zagar heads employed is 
that they can be incorporated into spe- 
cial machine if increased requirements 
demand its construction. AM—Jan 3 
55, pl18 


Drill Coolants 


Application of mist cooling to radial 
drills has been highly successful in drill- 
ing naval bronze and steel condenser 
tube-sheets. Coolant hose on machine 
is connected to mist-injector unit mount- 
ed on machine base. Working condi- 
tions are improved, floor drain pans are 
eliminated, and drill life is increased 
3 to 10 times. AM—Aug 2 °54, p127 


Steel tube-support plates were formerly 
drilled two at a time when flood cool- 
ing was employed. With mist cooling 
they are handled four at a time. A 
¥-in. drill now passes through 4% in. 
of metal. AM—Aug 2 '54, p127 


Mist cooling is not generally effective 
when drilling in a jig with guide bush- 
ings, unless nozzles can be positioned 
between bushings and work surface. For 
best results, jig design must take into 
account the need for directing the cool- 
ant at an acute angle with the drill 
and into hole. AM—Aug 2 °54, p127 


Best practice when drilling with mist 
cooling is to use two streams of cool- 
ant 180° apart. AM—Aug 2 °54, p127 


Mist cooling has not proved effective 


for drilling aluminum alloys, as it does 
not introduce enough fluid volume into 
the hole to force the chips out of the 
hole. AM—Aug 2 °54, p127 


High coolant pressure is required in 
precision gun drilling to wash out chips 
and provide sufficient volume for ade- 
quate cooling. AM-—-Aug 16 ’54, p 164 


For drilling titanium, use an oil con- 
taining highly active additions, such as 
sulfurized oil. Oils with sulfur or chlor- 
ine should also be used for tapping and 
hacksawing. AM—aApril 11 °55, p139 
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THREE HOLES are dritled in plastic fishing- 
lure bodies when parts are held in quick 
succession against positioning fixtures. Pre- 
cision switches behind fixtures energize 
drill motions, which cannot recycle until new 
part is located. Unit is 140% faster than 
eld drillpress system with rocking fixteres 
which produced 250 per hr. AM—Sep? 13 
54, pl39 


Titanium alloy bar, % in. in dia and 
5 in. long, is precision gun drilled at a 
rate of 22 per hr on a 3-spindle Bryant 
boring machine. Hole is 0.450 to 0.460 
in. in dia, with a 75-or-better mu in. 
finish. Drilling is at 170 sfpm with a 
feed of 0.0005 ipr. Three A & C 
Hydra-Lock chucks on angle fixture 
hold the work, and _ specially com- 
pounded oil-base coolant is used. AM 
—Aug 16 °54, p162 


Countersink and spherical radius are 
formed in the end of titanium part in 
a No. 4 Warner & Swasey turret lathe. 
HSS 2-flute end-cutting form tool drills 
and countersinks the hole. A standard 
¥%-in. drill with a ball nose forms the 
radius. Spindle speed is 108 rpm, feed 
is 0.0045 ipr. Soluble oil is used. Tool 
life is 100 pieces between grinds, and 
production is 12 pe per hr. AM—Aug 
30 °54, p95 


Standard drills produce 9/16-in. hole, 
2% in. deep in titanium on a turret 
lathe. Four drills are used progressively, 
each entering up to % in. Final drill 
has ball nose. Speed is 420 rpm, feed 
0.0075 ipr, using soluble oil. Method 
solves problem of getting coolant to bot- 
tom of hole, as oil-hole drills are too 
fragile. Point angle of 59°, and 14 to 
15° lip angle gave best results. High 
spiral helps to remove chips. Drill must 
be backed out one or more times for chip 
removal. AM-—Aug 30 °54, p96 
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HOLES ARE DRILLED in concrete with a 
\'/4-in. heavy-duty electric drill. To provide 
the 2000-lb force necessary to make the tool 
cut properly, the drill is bolted to a 3-ton 
hydraulic jack and installed under the cross- 
arm of an adjustable H-frame. As the drill 
cuts, the jack is operated to force the cutter 
into the concrete. AM—Sept. 27 ‘54, pl27 
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RIVET HOLES are drilled and counterbored 
in densified wood (Strata-wood) for cutlery 
handles on shop-made machine at Formica 
Co. When blank is pushed into fixture by 
handle, two two-spindle drill heads are 
operated by air in automatic cycle. When 
handle is pushed back, blank is ejected into 
basket. AM—Nov 22 '54, pl47 
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“HOT” MATERIALS are drilled at Argonne Nat'l Lab by enclosing the drill point and 
bushing in a plastic container partly filled with mineral oil. This saves the chips, avoids 
contamination, reduces fire hazard, and prevents oxidation. Type shown here is for drilling 
with jig plate. When only one hole is to be drilled, enclosure can be clamped directly 


to work. AM—Mar 28 ‘55, p139 


Drilling tests on titanium Ti 150A con- 
ducted in England indicate that max 
tool life is obtained with 105° point 
angle, 10° relief. Speed should be 60 
fpm, feed 0.0014 ipm, helix angle 25°. 
Best results were obtained with a mix- 
ture of 5 parts soluble oil, 1 part SAE 
20 mineral oil, 18 parts water. Work 
hardening does not occur, even when 
drill failure and rubbing take place. 
AM—Feb 28 °55, pi45 


B4 


Titanium can be drilled with HSS drills, 
but these should be as short as possi- 
ble. When drill gets dull, chips become 
straight and crowd the flutes. Operate 
at 50 to 60 sfpm for commercially pure 
titanium; 30 to 50 sfpm for alloy 
grades. Feeds are 0.005 to 0.009 ipr for 
%4- to %-in. drills; 0.002 to 0.005 for 
smaller sizes. Point angles are 90° for 
Y%-in, drills, 140° for Y%-in. or less. 
Helix angles should be 28 to 35°; lip 


A AAA A 


relief 10 to 12°. Use cutting oil with 
highly active additive, such as sulfurized 
oil. AM—April 11 °55, p138 


When drilling stainless steel, use flatter 
angles, such as 140° instead of 118°. 
Keep drills short and rigidly mounted. 
Special drills are now available, In gen- 
eral, speed should be one-half that for 
mild steel. Maintain a steady feed to 
prevent work hardening. AM—Sept 27 
"54, p35 


Recommended speed for drilling  ti- 
stainless, type 321, is 60 sfpm, using 
Gulf Electro C cutting oil. AM—Sept 
13 °54, pl44 


Drill Hevimet (high-density alloys) with 
sulfurized oil or dry at 0.010 ipr for 
HSS, 0.005 ipr for 883-type carbide. 
Use 50 sfpm with HSS and 300 sfpm 
with carbide. AM—Feb 14 °55, p169 


To avoid seizing when drilling Ampco 
24 bronze, grind the drill with a 0.005- 
in. offset point. This causes drill to cut 
0.010 in. oversize and produces greater 
clearance. Carbide-tipped drills are rec- 
ommended because material is highly 
abrasive. Use light feeds with soluble or 
sulfur-free oil. For 5/16-in. drill, run 
at 800 rpm, 0.004-ipr feed. Avoid sud- 
den break through, as material tends to 
chip at edges. AM—Aug 2 °54, p108 


Drilling . . . General 


EXPERIMENTAL SETUP for drilling on verti- 
cal mill. Several hundred 9/64-in. holes are 
drilled in '/p-in. Series 300 stainless steel. 
With mist coolant sprayed through almost 
vertical nozzle in drill guide block, 175 holes 
can be drilled between grinds. Tests showed 
that drilling dry would require drill changes 
every 3 to 6 holes. AM—Aug 2 ‘54, p1l27 
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Short drills are usually more econom- 
ical than long ones. The potential num- 
ber of sharpenings is reduced, but you 
get more holes per sharpening and less 
failure from chipping of cutting edges 
or drill breakage. Life increase is more 
striking in tough materials than in ordi- 
mary materials. AM—Oct 11 °54, p183 


Manual drilling on a_ single-spindle, 
sensitive drillpress may, on occasion, be 
more economical than automatic meth- 
ods, Process studies will determine the 
practicability of the method. AM—Jan 
3 °55, pll4 


Step drill used by airframe manufactur- 
er saves $14,000 a year, 8000 opera- 
tions on a single bomber wing. Front 
part of tool drills undersize hole, rear 
reams to size. AM—Dec 20 ’54, p73 


Reaming 


Best practice when reaming with a mist 
coolant is to use two streams of cool- 
ant 180° apart. AM—Aug 2 °54, p127 


Mist coolant has not proved effective 
for reaming aluminum alloys, as it does 
not introduce enough coolant volume 
into the hole to force the chips out of 
the hole. 4M—Aug 2 °54, p127 


For general work on stainless steel, use 
a high-speed, spiral-fluted reamer with 
30° lead or chamfer, and mounted, if 
possible, in a floating holder. AM— 
Sept 27 °54, p135 


Spiral-fluted reamers produce better fin- 
ish in titanium than straight-fluted 
reamers. Carbide tips are preferred, 
with a speed of 40 to 200 sfpm and 
feed of 0.005 to 0.008 in. Increase feed 
in proportion to hole size. However, 
removal of large amounts lessens de- 
gree of concentricity. AM—April 11 
*55, p139 


Step drill used by airframe manufac- 
turer saves $14,000 a year, 8000 opera- 
tions on a single bomber wing. Front 
part of tool drills undersize hole, rear 
reams it to size. AM—Dec 20 ’54, p73 


Taper reaming of gun jackets with 
straight, wood-packed reamers, followed 
by wood-packed taper reamers was not 
satisfactory. It produced non-uniform 
tapers, poor surface finish, and reamer 
costs and maintenance were very high. 
Change to taper honing on specially 
built Micromatic machine gave faster 
cheaper, and better resulis. AM—Mar 
28 °55, pl19 


GUARD AROUND REAMING JIG permits 
fast finishing of holes without danger to 
operator. When work is in position, it strikes 
control arm of limit switch to start auto- 
matic cycle of machine through solenoid 
valve at right. AM—Sept 13 ‘54, pl79 


TURNING 


Special Machines 


Special, heavy-duty LeBlond lathe has 
150-hp motor, can deliver 200 hp for 
fairly long periods. Installed by Car- 
boloy Dept, GE, it is designed to test 
machinability of various materials with 
different carbide grades, and to make 
tool life, speed, and feed tests. Elec- 
tronic feedback maintains any speed 
from 42 to 1400 rpm within 1% under 
full load. AM—Feb 28 ’55, p2 


Fully automatic LeBlond lathe setup 
turns and faces V8 crankshafts at 55 
per hr. First unit turns main bearings, 
flange and pilot, sprocket dia, and front 
end. Parts are then inspected auto- 
matically and passed to second machine 
where pin bearings are turned on two 
shafts at a time. AM—Feb 28 °55, p160 


Self compensation for tool wear and 
automatic replacement of worn tools 
have been built into 10-hp Sundstrand 
automatic lathes. They can operate 5 to 
8 hr without attention, except for an 
occasional check that parts are being 
delivered to loading mechanism. AM— 
Mar 14 ’55, pl17 


Indexable drum on front slide of Sund- 
strand automatic lathe carries ten pairs 
(roughing and finishing) of carbide-tip- 
ped toolbits. Drum turns one position 
automatically after indexable stop for 
front slide has turned six times (0.001- 
in. advance each), to compensate for 
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0.0025-in. wear on finishing tool, then 
to bring stop back to its original posi- 
tion. See illustration under Tooling. AM 
Mar 14 55, p118 


Indefinite bed length for engine lathe 
at General Iron Works, Denver, is pro- 
vided by bolting short bed section to 
floor beyond normal end of lathe. Sec- 
tion can be shifted to suit work length. 
Wooden cover protects projecting studs 
in floor. AM—Mar 14 °55, p150 


Exceptionally large work is swung by 
installing raising blocks under head, 
toolpost, and tailstock of engine lathe 
at General Iron Works, Denver. This 
permits swinging work of 84-in. dia. 
Plant also has pit lathes for work up to 
30-ft dia. AM—Mar 14 ’55, p150 


HIGH-SPEED ROUTER mounted on cross- 
slide replaces lathe tool in Proto-Turning. 
Tools are conventional (usually long, narrow, 
tapered) and rotate at 23,000 rpm. Router 
drive is 1'/2-hp, 360-cycle motor lubricated 
with lard oil and kerosene—also used as 
cutting oil. AM—April || ‘55, p117 


Technique of Proto-Turning produces 
protype forgings without the time and 
expense of making forging dies. Devel- 
oped by Sydney Machine Tool Co and 
Douglas Aircraft, the work is done on 
a copying lathe, using a high-speed 
router in place of conventional tool. 
Rotating templet turns at same speed 
as spindle and is followed by hydraulic 
tracer. Tolerances can be held to 
+0.002 in. AM—April 11 °55, p117 


Obsolete Wickes center-drive lathe was 
converted by Ford to perform a special 
job of machining both sides of jet en- 
gine compressor disk simultaneously. 
Extremely thin sections tended to dish 
under pressure of cut, but this is elim- 
inated by machining both sides at once, 
as pressure on one side is balanced by 
pressure on opposite side. AM—June 
20 *55, p158 
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CRANKSHAFT PINS are tusned two at a 
time on special 2-spindle LeBlond lathes 
which automatically pick up and load work 
from inclined racks. Automatic unloading 
into racks simplifies transfer from roughing 
to finishing lathes and from these to similar 
racks from which work is loaded into free 
rail conveyor for transfer to drilling line. AM 
—Nov 9 ‘54, pl32 


Compressor wheels are machined from 
4340 steel forgings in a Lodge & Ship- 
ley T-lathe in 1% to 2 hr per side. 
Tool is guided by flat templet to pro- 
duce required contour. Surface speed is 
held constant automatically at 400 fpm. 
AM—June 6 °55, p140 


Small parts for watt-hr meters are pro- 
duced on speed lathes operating at 12,000 
rpm. Single control pedal operates sole- 
noid brake and opens collet to save time. 
Special adjustment on chuck permits cen- 
tering within required tolerances by shift- 
ing collet sleeve as required to take out 
any eccentricity. AM—July 18 °55, p131 


Turret Lathes 


Change of tooling on a 3H Warner & 
Swasey turret lathe from _ all-carbide- 
tipped to part-inserted, part brazed 
Kennametal increased production per 
grind from 12-20 to 20-400 by index- 
ing tools. Lathe turns, step-faces, ser- 
rates, backfaces, forms radius, and 
chamfers at 141 rpm, 0.008- to 0.024- 
ipr feed, and 1/8- to 5/16-in. depth of 
cut. See illustrations under Tooling. 
AM—Aug 2 °54, pl113 


Countersink and spherical radius are 
formed in the end of titanium part in a 
No. 4 Warner & Swasey turret lathe. 
HSS 2-flute end-cutting form tool drills 
and countersinks the hole. A standard 
%-in. drill with a ball nose produces 
the radius. Spindle speed is 108 rpm, 
and feed is 0.0045 ipr with soluble oil. 
Tools produce 100 pieces between 


Bé 


grinds, and rate is {2 pe per hr. AM— 
Aug 30 °54, p95 


Turret-lathe operations on continuous- 
cast bronze bars can be performed at 
1000 sfpm without coolant. On auto- 
matics, higher speeds are possible but 
coolant is required. As many as 15,000 
pieces have been produced with a car- 
bide tool without measurable tool wear. 
AM—Oct 25 °54, pi21 


Automatics 


Titanium pistons for aircraft cannon are 
machined from 1%-in. barstock in 4- 
spindle Acme-Gridley. Rough and fin- 
ish turning is done with Carboloy 44A 
or Kennametal K6 at 172 rpm, 0.008 
ipr feed. End facing is with 2-flute HSS 
end mill at 0.008 ipr. Tool is ground 
with very small land to provide sharp 
shearing angle. Wedge-shaped grooves 
are cut with carbide-tipped form tool 
at 0.0025-ipr feed. HSS cutoff tool lasts 
for 800 pieces, end mill 200, semi-fin- 
ishing tool 200, roughing tools 60, and 
grooving tool 200 pieces. Soluble oil 
at 20:1 is used, and production is 15 
to 20 pe per hr. AM—Aug 30 °54, p94 


Acme-Gridley automatics perform all 
turning operations on Pontiac pistons. 
Loading and unloading are automatic, 
and finished parts are conveyed to auto- 
matic inspection of width and dia of 
grooves, lands, and dia of skirt. Rejects 
can be traced back to individual ma- 
chine for immediate correction, accept- 
ed parts are transferred to drilling ma- 
chines. AM—Nov 8 °54, p126 


Battery of tem Acme-Gridley 6-spindle 
automatics produce thousands of rocker- 
arm ball studs at Pontiac. Parts are 
ejected to conveyor behind the line, 
scooped into flight conveyor which 
loads them into hopper that fills Syn- 
tron vibratory hopper. From here they 
are loaded into power conveyor that 
feeds centerless grinders. AM—Nov 8 
54, pl142 


Control of screw machines can be im- 
proved by numerical control, especially 
where short runs are a problem. Li- 
brary of tapes would permit fast pro- 
duction of small lots and reduce inven- 
tory of spare parts to fill short orders. 
Plant production would thus be geared 
closely to sales. AM—Oct. 25 °54, p136 


Changing the tooling on an 8-spindle 
automatic from conventional carbide 
tools to Kennametal Kendex tools with 
three or four cutting edges reduced tool 
cost 59% and increased production 
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300%. New tool design eliminated ex- 
cessive downtime for tool changes. AM 
—Nov 22 °54, pl146 


Motor rotors are finish machined on 
automatic lathe equipped with automatic 
loader. Operator receives rotor and 
shaft on conveyor, assembles them in 
arbor press, and places assembly on 
loading rails behind stops. When lathe 
is cleared of previous part, operator re- 
leases stops, permitting rotor to roll 
into steadyrest bearings. Air cylinders 
close bearing caps and advance floating 
driver. Turning is done with rotating 
disk cutter. dM—Dec 2 54, p110 
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ROTARY TURNING TOOL for automatic 
lathe ig mounted on vertical shaft of '/4-hp 
gear-motor carried on auxiliary slide mounted 
on independent cross-siide. Kennametal K-8 
cutter is 2 in. OD, % in. thick, rotates at 36 
rpm. Taper gives 6° olearance, and bottom 
is dished to give 10° rake. Cutting speed 
gn laminated silicon steel rotor is 1200 sfpm, 
0.030 in. depth of cut, 0.015 ipr feed. Life 
is 15 times that of single-point tool. AM— 
Dec 20 '54, pl!2 


Cylindrical work can be stamped on the 
periphery while turning in an automatic 
by use of lettering roll mounted in a 
special holder. AM—Jan 3 ’55, p102 


Specially adapted No. 12 Gisholt auto- 
matic lathe machines rabbet fits on GE 
motor frames after laminations are in- 
stalled. Machine can operate on con- 
tinuous or single-piece automatic cycle. 
Indexing workholder permits loading 
one piece while another is being ma- 
chined. AM—Jan 17 ’55, p2 


Judicious tooling of three Gisholt Sim- 
plimatics permits machining 11 different 
sizes of gear housings in relatively 
small lots, with a cost saving approach- 
ing that obtained when parts are mass 
produced. Workholders are designed to 
accommodate all sizes, and quickly in- 
terchanged, adjustable toolblocks mini- 
mize setup time. AM—Feb 28 °55, p110 
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Automatic lathe has three tool slides 
mounted on flat table. Facing and turn- 
ing operations are with front and rear 
slides; third slide finish bores and cham- 
fers hole, turns and chamfers hub. Pre- 
cision adjustment permits same tooling 
to be used for 11 different sizes of 
work. AM—Feb 28 °55, pli2 


Facing, forming, and blending small 
bore in gear housings. is performed on 
Gisholt Simplimatic, using two tool- 
blocks to handle 11 different sizes of 
work. Small housings require extra tool- 
block on front slide for boring small 
opening. Ten carbide-tipped tools are 
used, with coolant fed to each through 
the blocks. Blocks can be precision- 
adjusted. AM—Feb 28 ’55, p112 
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Double magazine feed on BSA-Gridley 
permits valve guides to be machined 
complete at Vauxhall Motors, England. 
Machine is arranged for double index- 
ing of spindle carrier. At alternate spin- 
dies, blank is centered, the OD turned 
half-way, and drilled half-way through. 
Work is ejected to second magazine 
chute which turns it end-for-end and 
positions it in second loading position. 
The other three spindles then drill 
through, turn the other half of the OD, 
and ream right through. Production is 
300 per hr. M—Mar 11 °55, p430 


Pushbutton control of both spindle and 
driveshaft speeds is a feature of the new 
No. 00 Brown & Sharpe automatic. 
Chip area has been doubled, spindle 
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ONLY TWO OPERATIONS were needed to i 8 this steel fuze part on a 2%-in. 


8-spindle automatic and a 6-spindle chucker. 


First operation took 39 sec and included 


4orming outside surfaces and deep boring right-hand end, and rolling both threads. Second 
operation toek |7 sec and involved drilling, tapping, facing, counterboring, recessing, and 
finishing outside taper to width and diameter. AM—April 25 ‘55, p39 
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THIS COMPLEX FUZE PART of 75-S aluminum was produced complete in a single operation 
on an 8-spindle Acme-Gridley RB-8 automatic. Close tolerance and high finish are obtained, 
with no secondary contour-boring, threading, or turning. Time per piece is 16 sec, using 
a spindle speed of 647 rpm. AM—April 25 ‘55, p138 
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speeds go as high as 7195 rpm, and 
there are 18 high speeds, with any of 
which any of 13 low speeds can be 
used. Eleven change gears replace the 
former 62, there are no belts, and slide- 
ways are detachable, hardened, and 
ground. AM—June 6 ’55, p2 and 188 


Tapered bottom face of head of small 
brass rivet is cut at one turret position 
on No. 00 B & S automatic. Spindle is 
stopped, and turret-driven, rotating hol- 
low-mill attachment mills the angular 
face. See illustration under Tooling. AM 
—July 18 °55, p132 


SCREWDRIVER SLOT is cut in small screws 
by attachment on New-Britain Gridley 
Model 60. Drum picks up screw after cutoff 
and indewes clockwise to carry screw oppo- 
site slotting saw mounted on carriages. For- 
ward stroke of carriage pushes sew down 
along wedge-shaped cam and slots the 
screw. Unit is more effective than transfer 
arm because of limited time cycle. Screws 
are ejected by air blast into hopper. AM— 
July 18 ‘55, pl32 


Contour and Copy Turning 


Finish-turning of titanium pistons is 
performed on a Fischer copying lathe, 
using a single-point carbide tool to turn 
a diameter, face and radius the end, 
and finish a radius at the junction of 
two diameters. Work is done dry, re- 
moving about 0.010 in. of stock per 
side. Care must be taken to avoid fire. 
Chips from a 0.005-in. cut will glow, 
and finer will ignite. Speed is 425 rpm, 
feed 0.010 ipr, and production is 30 
pe per hr. AM—Aug 30 °54, p97 


No one type of copying lathe is best 
for all jobs. Comparison made by 
DeLaval shows H E B best for small 
shafts, Lodge & Shipley Copymatic best 
for larger shafts, Monarch air-gage 
tracer best for cone & large-dia work, 
and Sidney with Cincinnati tracer for one- 
shot jobs. AM—May 23 ’55, p122 
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CONTOURED ON MONARCH 20-in. lathe 
with air-gage tracer, this job used triangular 
Kennametal tool! in special heavy toolblock 
because of interrupted cut caused by ex- 
terior ribs. Job previously took 4 or 5 opera- 
tions; now contouring does it in one cut. 


AM—May 23 ‘55, pi22 


MONARCH TRACER LATHE has advan- 
tages for bowl and cone work because slide 
is mounted at 45° to saddle. Air-actuated 
tracing stylus is also at 45°; has air flowing 


H E B lathe is exceptionally fast on 
straight-shaft work, has unusually rigid 
saddle with triangular section. Hydrau- 
lic system is integral, with manifold 
system instead of tubing. Templet is 
sample workpiece on centers, followed 
by rugged stylus with short overhang. 
If templet wears it is rotated slightly. 
AM—May 23 °55, p124 


Sidney toolroom lathe with hydraulic 
tracing attachment uses simple, sheet- 
metal templets and, usually, carbide 
tools. Templet setup is easy and quick, 
works for one-shot jobs. Templets take 
up little storage space. AM—May 23 
*55, pl25 


Monarch contour lathe is preferred at 
DeLaval for large work that may re- 
quire sweeping cut from large to small 
dia, where 45° toolslide has advantage 
over straight construction. Typical job 
is 302-stainless bowl roughed at 250- 
300 sfpm, with 0.014-ipr feed and 
0.020-in. depth of cut. Finishing is done 
at 350-450 sfpm with 0.007-ipr feed. 
Another job is B-13 bronze, roughed 
at 500 sfpm and finished at 850 sfpm 
with 0.014-in. depth of cut for 63-mu in. 
finish. AM—May 23 °55, p125 


Typical H E B copy-lathe job is a 416- 
stainless shaft roughed at 250-450 sfpm, 
depending on length, which affects de- 
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flection. Feed would be 0.018 ipr, depth 
0.125 in. For finishing, speed would be 
higher and feed would be 0.007 ipr.if 
shaft were to be ground. If not, feed of 
0.0056 ipr would produce 63-mu in. 
finish, AM—May 23 °55, p125 


Typical Lodge & Shipley or Sidney con- 
touring job at DeLaval Separator would 
be on large, heavy shafts of 316 stainless, 
hardness 150-180 Bhn. Roughing would 
be at 300 sfpm and 0.015 ipr, and finish- 
ing at 400 sfpm, 0.0056 ipr. AM—May 
23 °55, p125 


Second “valley of death” has been dis- 
covered by DeLaval Separator in lathe 
operations. Once past first point on cut- 
ting-speed scale where trouble may de- 
velop, there appears to be a long span of 
clear cutting up to a critical high-speed 
region. This is above the 600-700 sfpm 
speed used on stainless, and has no effect 
on present cutting. It may be important 
when such speeds become practicable. 
AM—May 23 '55, p125 


Flexing of shafts during turning keeps 
cutting speeds lower than is otherwise 
practicable. Standards worked out by 
Dyer Engineering Co, Cleveland, can be 
used to insure that specified cutting speed 
will not cause deflection. Hollow shafts 
will usually deflect more than solid ones. 
AM—May 23 ’55, p125 
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STAINLESS STEEL SPINDLE is machined on Lodge & Shipley |6-in. engine lathe with Copy- 
matic attachment 64°%/ faster than previous method. Material is 416 stainless, speed 525 
sfpm, feed 0.014 ipr, depth of cut 0.125 in. Production time is 2) min. AM—May 23 ‘55, p23 


at neutral position so there is no dead spot. 
Slide backs up as saddle feeds toward head- 
stock, so angular motion is continually 
smooth. AM—May 23 ‘55, p123 
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ROTOR SHAFT of SAE 4/40 steel is turned on H E B lathe with toolblock adapted to 
take standard Kennametal holder and triangular bit. Speed is 300 sfpm, feed 0.018 ipr, 
depth '/g to 542 in. Both ends are roughed with setup. Tool will cut 132 pc. if indexed, 
before regrind. Feed reduction of 3.5 to | can be quickly switched on for fine finish. AM 
—May 23 ‘55, pl24 


LODGE & SHIPLEY engine lathe with Copy- 
matic attachment is rugged, fast, and cuts 
straight shafts with square shoulders. Tem- 
plet holders are strong, located behind and 
above work. AM—May 23 ‘55, p!24 
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Contour turning of lathe-headstock 
sheave is performe.i on right-angle lathe 
with two-tracer control and two turrets. 
RH turret bores, then LH turret cleans 
up recess in back. Work is reversed, and 
both turrets work together to rough and 
finish contour. LH turret makes inside 
cut on recess while RH makes outside 
cut. AM—June 6 ’55, p160 


Coolants 


Mist cooling has not proved effective for 
light finishing cuts with broad-nosed tools 
on steel shafts and similar parts. Allis- 
Chalmers mist-cools roughing and semi- 
finishing cuts, brushes or drips a mixture 
of kerosene and signal oil ahead of tool 
for finishing cuts. AM—Aug 2 °54, p123 


In turning 6 in. of hard-facing material 
on a 3%-in.-dia shaft, removing %4 in. 
from the dia, only a few linear inches 
could be cut dry before tool became too 
dull. Speed was 12 rpm, feed 0.006 in. 
and depth of cut 1/64 in. With mist 
cooling, feed was increased to 0.012 in., 
depth of cut to 1/16 in., and entire 
surface was finished before resharpening 
tool. AM—Aug 2 54, p121 


Special shoes fit under tool and are con- 
nected to a manifold block on the 
apron of 72-in. lathe. Shoe delivers mist 
coolant to three nozzle holes which 
direct it along cutting edge of carbide 
tool. Installation saved several thousand 
dollars by eliminating coolant system 
and sump in foundation for machine. 
See illustration under Cutting Fluids. 
AM—Aug 2 ’54, pi21 


Mist cooling for turning steel works 
best on roughing and semi-finishing 
cuts, whére nose of .tool is buried in 
the work and fairly stiff chips are pro- 
duced. Cuts % to % in. deep have been 
taken at 0.020-in. feed on steel shafts 
in a tracer-controlled engine lathe. AM 
—Aug 2 °54, p121 


Carbide-tipped tool life is increased 
three times by mist cooling when turn- 
ing SAE 1045 annealed steel, 6% in. 
OD, at a speed of 135 rpm, 0.021-in. 
feed, %-in. depth of cut. Spray shoe is 
positioned under tool and has two 
¥g-in. holes capped with pipe plugs. A 
1/16-in. nozzle hole is drilled through 
one flat of each plug to permit chang- 
ing direction of spray by turning plug. 
AM—Aug 2 °54, pi22 


Turret lathe is equipped for mist cool- 
ing of cross-slide and turret tools. 
Quick-disconnect couplings conhect sup- 
ply hose to each of the six turret tools 


successively moving into cutting posi- 
tion. AM—Aug 2 °54, p122 


Chilled cast-iron roll, 32 in. in dia, 42 
in. long is rough and semi-finish turned 
at 1.8 rpm in two passes with carbide- 
tipped tool setup, using mist cooling. 
First cut is taken at 0.056-ipr feed. 
second at 0.169-ipr. Mist cooling has 
cut machining time 40%. Tool shanks 
are drilled for pipe connections and 
have two 1/16-in. spray holes in front 
face under carbide tip. AM—Aug 2, 
54, pl23° 


Mixture of lard oil and kerosene serves 
as lubricant for 23,000-rpm router mo- 
tor employed in Proto-Turning, as well 
as acting as coolant. See illustration 
under Turning. AM—April 11 °55, p117 


Turning Special Materials 


In turning Ampco 24 alloy, use carbide 
tools and fine feeds. For roughing, use 
speeds around 300 sfm, feeds from 
0.007 to 0.020 ipr; for finishing, use 
700 to 1000 sfm and feed of 0.002 to 
0.005 ipr. Support tools rigidly on, or 
1/64 in. below, center. Negative back 
rake and no side rake produces best re- 
sults for finishing, but 15° negative side 
rake is usually used for roughing. AM 
—Aug 2 °54, p108 


Recommended speed for form turning 
ti-stainless, type 321, is 10 sfpm, using 
Gulf Electro C cutting oil. AM—Sept 
13 °54, pl44 


Best results for turning ti-stainless, type 
321. are obtained with aluminum-type 
883 carbide-tipped tools with a negative 
1° top rake stoned on the cutting edge. 
Roughing feed of ‘0.015 ipr, and finish- 
ing feed of 0.005 ipr are recommended 
at speeds of 40 to 60 sfpm. Gulf Elec- 
tro C cutting oil increased tool life 
40% and gave surface finish of 20 mu 
in. See illustration under Tooling. AM 
—Sept 13 °54, pl44 


Suitability of each different type of 
stainless steel for turning is presented 
in a table. AM—Sept 27 °54, pi32, 133 


Turning and boring of Hevimet (high- 
density alloys) can be done with carbide 
tools having 0° back rake, 6° side rake, 
7° end and side clearance, and 15° side 
cutting-edge angle. Feed is 0.004 to 
0.008 ipr for finishing, twice that for 
roughing. Speed is 300 sfpm for finish- 
ing, 170 for roughing, with 0.050- to 
0.250-in. cut. Work should be done dry 
with 883 or 44A type carbide. AM— 
Feb 4 ’55, p169 
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Suggested tool angles for turning titani- 
um with carbide tools are: Back rake 
0, side rake, side cutting edge angle, 
end cutting edge angle, and relief 6°. 
Nose radius 0.040 in. For HSS and 
cast-alloy tools; back rake +5°, side 
rake and side cutting edge angle 5-15°, 
end cutting edge angle and relief 5°. 
Nose radius for HSS should be 0.010 in.; 
for cast-alloy 0.005-0.010 in. AM—April 
11 °55, p138 


“HOT” MATERIALS are turned at Argonne 
Nat'l Lab by enclosing the work in a plastic 
container filled with water or gas. Boring 
bar carries the tool and passes through an 
opening in the side. All openings are sealed 
with O-rings. Ends of container may be fixed, 
or may be attached by cam hooks for inter- 
change to suit different work dias. Outer end 
is supported by stainless steel rod held in 
tailstock. AM—Mar 28 '55, pi38 


Commercially pure and alloy titanium 
can be turned with little difficulty. Car- 
bide, cast-alloy, and HSS tools can be 
used, but cutting speed decreases in the 
order listed for equivalent tool life. 
Straight tungsten-carbide grades give 
best results in carbide; cobalt HSS is 
best in that range; Rexalloy, Stellite or 
Tantung can be used when carbide is 
not available, or HSS not satisfactory. 
Keep tools sharp at all times and use 
water-base cutting fluids, such as soluble 
oils or chemical-type fluids. In high-speed 
turning operations, lubrication is less 
critical than keeping the tool workface 
cool. AM—April 11 °55, p137 


Cutting speed for commercially pure 
titanium should be 300-320 fpm, with 
0.008-0.015 ipr feed, using carbide 
tools; 150-170 fpm and 0.004-0.007 ipr 
for HSS tools; 170-200 fpm and 0.005- 
0.010 ipr for cast-alloy tools. For 
3Al-5Cr titanium alloy, use 120-160 
fpm and 0.008-0.015 ipr for carbide; 
30-60 fpm and 0.004-0.007 ipr for HSS; 
50-80 fpm and 0.005-0.010 ipr for cast 
alloy. AM—April 11 °55, p138 
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Turning . . . General 


Automatic loading, machining, and un- 
loading of Pontiac camshafts is accom- 
plished in four Lo-Swing lathes. Fin- 
ished work is removed from machine, 
transferred to automatic gaging device, 
then unloaded. AM—Nov 8 °54, p128 


Battery of 12 center-drive Wickes 
lathes turns Pontiac crankshaft bearing 
dias. Machines are loaded and unloaded 
automatically, and power and free con- 
veyors transfer work to rough grinders. 
Machining cycle is fully automatic. AM 
—Nov 8 °54, pl131 


Packard crankshafts are loaded and un- 
loaded automatically during machining 
cycke on Wickes center-drive lathe 
where main bearing and other diameters 
are turned and end flange and flywheel 
end are faced. Loading arm picks up 
shaft from rack and positions it in 
ehuck. Second arm removes work from 
chuck and unloads it into a second rack. 
AM—Nov 8 °54, p155 


Crankshaft Machine lathes for turning 
and chamfering Pontiac crankshaft 
counterweights are loaded, operated, 
and unloaded automatically. Work 
leaving a drilling machine is unloaded 
into an inclined shuttle which feeds it 
to the Crankshaft machine. An auto- 
matic unloader feeds it to an Impco 
straightening machine. AM—Nov 8 
54, p133 


Tables of feeds and speeds for turning 
steel are given in a Reference Book 
Sheet. AM Dec 6 °54, p183 


BORING 
Special Machines 


Jig borer, utilizing numerical control, 
may be equipped with selector switches 
te replace hand control. Each switch 
determines a certain distance of cutter 
travel or table movement. Operator sets 
combination of switches to suit blue- 
print dimensions (establishing a pro- 
gram), and presses starting button. For 
quantity production, manual control 
would be replaced by tape, etc. AM— 
Oct 15 °54, p135 


Finish boring of piston pin holes at 
Pontiac is performed on four special 
Ex-Cell-O, 3-spindle machines. Parts 
are loaded automatically in groups of 
three from a conveyor. Built-in Sheffield 
gage checks bore size, shuts off machine 
if parts are outside limits. Bores are 
held within 0.0001 in. for out-of-round, 
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0.0002 in. for taper. Unloading is auto- 
matic into a conveyor for transfer to 
bearingizing operation. AM—Nov 8 
54, p127 


‘Cylinder bores are semi- and finish- 


bored in banks of four in 6-station 
Sundstrand 16-spindle machine. Because 
cuts are light, all four bores can be 
machined simultaneously without over- 
heating. AM—Mar 14 °55, p177 


Four holes in rocket component are 
bored to tolerance of +0.0004 in., with 
no drag marks and a 63-mu in. finish. 
Extremely close tolerances are held on 
perpendicularity with outer surface. 
Work is performed on 321 Heald Bore- 
Matic, using special fixture that cost 
more than the machine itself. AM— 
April 25 °55, p143 


Aleminum housings are finish bored to 
close tolerances with carbide tools on a 
special 4-spindle Ex-Cell-O machine 
made in form of a cross. Work is load- 
ed in central fixture, clamped by air- 
operated V-clamp. Tools are timed to 
avoid interference during boring, coun- 
terboring, chamfering, and cutting lock- 
ring groove in the four openings. AM 
—May 9 °55, p157 


Tie-bolt holes for turbine wheels are 
bored in 4-head Heald BoreMatic. Two 
opposed heads handle one dia of bolt 
circle; other two, another. At first posi- 
tion, holes are rough bored and radi- 
used, and female hub rabbet is finished; 
then fixture slides across to second posi- 
tion where holes are finish bored, other 
edge radiused, and male rabbet finished. 
Holes are concentric with rabbets with- 
in 0.0003 in. Tools are carbide tipped 
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quilis have built-in vibration dampen- 
ers. 4M—June 6 °55, p141 


Automatic, precision boring machine 
was built from 10-yr-old Hardinge 
bench lathe by reworking spindle to 
maximum accuracy and checking ways 
for parallelism in horizontal and vertical 
planes. Special positioning of boring 
tool minimizes error. Air cylinders and 
Hydrocheks are operated by pushbut- 
tons, with Micro-switches controlling 
depth of feed. Holes 0.250 in. in dia in 
aluminum are easily held within 
+0,0001-in. tolerance, in stainless steel 
within +0.0002 in. Cost of rework was 
under $1000. AM—June 20 °55, p122 


Trepanning 


Hole trepanned in titanium ingot al- 
most 36 in. long and 6 in. in dia 
showed feed marks on inside, but was 
straight within 0.0005 in. for the entire 
length, and core diameter varied less 
than 0.001 in. from one end to the 
other. AM—Aug 30 °54, p91 


Titanium cylinders, about 36 in. long, 
6 in. ID, were produced by trepanning 
from solid billets. Drilling and boring 
would have involved a loss of $2366 
per cylinder in material; trepanning re- 
duced this to $1013. Work was done 
on a conventional Monarch lathe with 
8-ft bed and 7-hp motor. AM—Aug 30 
"54, p89 


Four-spindle Ex-Cell-O boring machine at 
Minneapolis-Honeywell has been equip- 
ped with punched-tape control for auto- 
matic production of instrument-geer 
trains. AM—April 11 °55, p168 












































BLIND HOLES are trepanned in graphite blocks to produce crucibles at Argonne National 
Laboratory. Special tool carries a carbide bit to cut the trepan groove, and a curved arm 
with a cut-off bit which can be rotated by worm and gear shaft to cut through the core at 
the base. Trepan tool is then traversed across the bottom to create @ smooth finish. AM— 


Aug !6 ‘54, p!20 
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Boring . . . General 


Special boring tool for use in No. 7A 
J & L turret lathe bores from the solid 
with a flat-faced carbide blade. Tool 
operates in C 1141 of 212 Bhn at 654 
sfpm, 0.007-ipr feed, using soluble oil. 
See illustration under Tooling. AM— 
Aug 2 °54, p155 


Special boring tool for use in a No. 7A 
J} & L turret lathe has flat carbide 
blade and will bore a 2%-in. hole from 
the solid. Material cut is NE 8749 of 
180 Bhn. Tool operates at 432 sfpm 
and 0.007-ipr feed. See illustration un- 
der Tooling. AM—Aug 2 °54, p155 


BORING BAR for turret lathe has drilled 
passage for mist coolant leading to |/,-in. 
stainless steel tube nozzle at too! position. 
Nozzle is bent to follow contour of cutting 
edge, is plugged at end and drilled with 
several spray holes to distribute mist along 
cutting edge. AM—Aug 2 '54, pl22 


Carbide-tipped tool life was increased 
50% with increased feed and speed, 
on a 64-in. side-head boring mill when 
machining hard nickel-manganese steel 
forgings with mist cooling. Only disad- 
vantage of setup is that it takes 5 to 7 
min for an adjustment of coolant-to-air 
mixture to traverse 20 ft of tubing, 
even at 50 psi. AM—Aug 2 ’54, pi20 


Separate hose and tube lines bring air 
and fluid to mixing valves on each head 
of 6-ft boring mill, set up to face rim 
of 72-in.-dia steel rotor spider. Pressure 
in fluid supply tank is 5 psi greater 
than air supplied to vaporizing chamber 
of mixing valves, to prevent blowback. 
AM—Aug 2 °54, pi120 


Toolholders for 16-ft boring mill are 
equipped with up to three mist-cooling 
nozzles (flexible tubing or %-in. metal 
tube) on each side. Tools remain cool 
under any cut. See illustration under 
Cutting Fluids. AM—Aug 2 ’54, p120 


Mist cooling is applied to 16-ft boring 
mill from two 6-gal. injectors connected 
to the two rams through separate sys- 
tems. Each system includes a centrifugal 
distributor and 40 ft of %-in. copper 
tubing and synthetic rubber hose. Pre- 
ferred pressure is 60 psi. AM—Aug 2 
54, pl20 


Mist cooling has been applied to 30-ft 
boring mill at Allis-Chalmers. Separate 
injector systems supply coolant to each 
head through 65 ft of %4-in. copper 
tubing and synthetic rubber hose. Tool- 
holders are drilled so spray nozzles can 
be mounted on either or both sides. 
AM—<Aug 2 °54, pl118 


Bryant boring machimes in 1-, 2- and 
3-spindle models are used for gun drill- 
ing operations. The drills are rotated 
and the work held in chucks or fixtures. 
Hole size is held to close limits of dia 
and straightness, and finishes are fine 
enough to eliminate subsequent reaming 
or lapping. AM—Aug 16 °54, p162 


Differential housings of different sizes 
and types are bored on a Baker ma- 
chine, using a single fixture. Adjustable 
portions of fixture are set with simple 
locating links which fit over dowels. 
AM—4Jan 3 °55, p121 


Three widely spaced grooves in bores 
of rough castings were cut in a drill- 
press with a single Waldes-Kohinoor 
Truarc tool. Locating shaft in cross-bore 
located first groove; other grooves were 
positioned by spacer plugs resting on 
shaft. 100 castings were machined in 
17.5 hr with 11-min setup. AM—May 
23 °55, p121 


MILLING 
Special Machines 


Three-dimensional cam with modified 
sine-wave shape that was mathematic- 
ally uefined was programmed in 24 
man-hr. Computations and tape prepa- 
ration took 36 man-hr. Setup took 30 
min, and machining only 10 min. AM 
—Oct 25 °54, p136 


Milling from the solid, with numerical 
control, proved cheaper than making 
expensive forging dies to produce only 
33 pieces. Entire process required only 
10 setups and 10 simple fixtures. Total 
preparation time per piece was 15% 
man-hr, and machining time 5% hr. 
Additional parts can now be produced 
with a little time for fixture setup, plus 
5% hr machining time. Same tapes 
can also be used to produce forging 
dies. AM—Oct 25 ’54, p138 
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TYPICAL AIRCRAFT FORGING of complex 
shape was machined by numerical control 
in two setups, one for each side of the work. 
Cutter shown did all the machining, consist- 
ing mainly of separated flats and fillets. Tape 
is relatively short, but includes tool jumps 
from one to the other of the three machined 
areas visible, as well as control information 


for actual machining. AM—Oct 25 ‘54, p135 


SPECIAL, TRACER-CONTROLLED Forney 
milling machines, one on each side, mill final- 
drive mounts on M59 hulls. 15,000-lb work- 
piece is positioned by screw jacks and 
inclined-plane jacks so locating pins can 
enter locating rings. AM—Mar 14 '55, p-129 


Electronic airfoil-milling machine sold 
and engineered by Pratt & Whitney, 
manufactured by New England Machine 
& Tool Co, incorporates a non-contact- 
ing tracer control and a fair-curve in- 
terpolating system. Machine is designed 
to generate original three-dimensional 
contoured shapes from a series of sim- 
ple cross-section templets. AM—Aug 2 
*54, pl60 


Flattened S-curve slot posed a difficult 
milling problem because of close tol- 
erance on location, slot width of 0.189 
+0.002, and side-wall finish of 63 mu 
in. Solution was found in a smaller-dia 
cutter with a 360° trace to control slot 
width exactly, used on a special Gor- 
ton multiple pantograph machine. Four 
engraving heads are mounted over 
Avey index table which carries holding 
fixtures. Two heads rough and two fin- 
ish. Inspector checks parts immediately 
and warns operator of burrs or cutter 
wear. AM—April 25 ’55, p2 and 141 





i 


AM production nuggets . .. MACHINING 


MASTER PLATES permanently attached to 
profile millers have slots spaced to hold 
work and profile templet 15 in. apart—same 
as distance between centerlines of stylus and 
cutter spindle. Setup time is reduced 75% 
because pins on fixture bases simply slide 
into slots. Metching riser blocks are made 
to accommodate jobs of varying height. Two 
different jobs or operations can be set up 
at same time. AM—Dec 6 '54, pl42 


MILLING CUTTERS are carried on extension 
arms attached to swiveling beam on special 
Cincinnati mill at Jaguar, England, for 
milling counterweight. Swivel motion of 
beam is controlled by cam templet on the 
table. Hydraulic cylinder keeps cam follower 
on the templet, and also swings arms clear 
for loading. Counterweight form is produced 
by combination of table traverse and radial 
movement of arms. AM—Mar |! ‘55, p421 


Cutting a half-round slot in the bottom 
of a recess is a tough job when the dis- 
tance from its end to an OD 2 in. 
above it must be held within 0.005 in., 
its depth must be within 0.002 in., and 
the outer end is close to the wall of the 
hole. It was done by ball end milling 
in a 2-spindle Bore-Matic with the 
heads set at a 10° angle to permit use 
of a heavier shank on cutter. Carboloy 
44A cutter, made by Pratt & Whitney, 
produced 6000 parts with four regrinds. 
Speed is 6000 rpm, 0.0008-ipr feed. AM 
—April 25 °55, p140 
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Hollow milling a radius on the back 
of escapement teeth at Remington Rand 
is performed on a 3-spindle Emdo spe- 
cial machine with automatic index table, 
ata rate of 520 pieces per shift. Earlier 
method involved one-at-a-time milling 
on a drillpress which produced only 170 
per shift. 4M—Mar 28 ’55, p115 


CONTOUR MILLING on end of small tanks 
is performed on a rotary table in a pit behind 
a radial drill. Center attached to end of 
arm locates in end of workholding spider. 
Milling cutter chucked in drillhead can 
follow required contour by feed and traverse 
adjustments on head. AM—Mar 1/4 '55, p/51 


Heavy-duty, double-housing planer-type 
miller, 84 in. & 84 in. X 24 ft. has 
been built by G A Gray for its own 
use. It is designed for high-speed car- 
bide milling and is the final and largest 
of the company’s elephant-tool program. 
AM—Sept 13 °54, p2 


High-speed planer millers and similar 
machines for long cuts can be operated 
at high table-feed rates in the longitudi- 
nal axis while other axes feed at slower 
rates through the medium of numerical 
control. Cams and models are elimi- 
nated, reducing setup time and increas- 
ing output. AM—Oct 25 °54, p135 


Copper-base-alloy cakes are milled on 
both sides on a standard Sundstrand 
Model 66 Rigidmil with a 30-in.-dia. 
cutter at American Brass Co, Ansonia, 
Conn. Production increases up to eight 
times have been achieved. Parts up to 
72 in. long are cycled through under 
pushbutton control, the leaf-type fixture 
actually picking the work off the con- 
veyor. AM—Oct 11 °54, p2 


10 


Automatic Motch & Merryweather mill- 
ing machine keeps Pontiac connecting 
rods uniform in weight within 42 gram, 
despite variations of as much as 60 
grams. Rods are fed to machine by 
conveyor, loaded to an indexing table, 
weighed by a Toledo scale which sets 
the milling cutters to remove the cor- 
rect amount of stock, milled to correct 
weight, and unloaded automatically. 
AM—Nov 8 ’54, pi24 


Special Morris machine weighs Pontiac 
pistons on Toledo scale which auto- 
matically sets the cutters to remove the 
correct amount of stock. After milling, 
pistons are weighed again on second 
scale which stops the machine if parts 
are outside preset limits). AM—Nov 8 
54, p126 


PLANETARY HEAD on special Archdale 
miller at Vauxhall Motors, England, mills 
clutch housing cover face on cylinder blocks. 
Roughing and finishing cutters on planetary 
head move in circular path with work sta- 
tionary. At same time, opposite end of block 
is milled by traversing head. M—Mar I! 
‘55, p422 


PORTABLE MILLING UNIT cuts slots in the 
bore of turbine exhaust casing. It consists of 
a Versa-Mil with belt drive from motor and 
an adapter to position it. Job is done faster 
than on a vertical mill and with much lower- 
cost equipment. AM—June 6 ‘55, pl48 
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INCLINED 6-SPINDLE Cincinnati Hydrotels, 
first of their kind, are used by GE to mill 
gas turbine buckets and blades. Cycle is 
about 3 min for an average blade, using 
carbide-tipped cutters and sulfur-base oil. 
AM—June 6 ‘55, pi38 


Special Sundstrand milling machine cen- 
ter-drills both ends of Pontiac crank- 
shafts and mills locating notches. Rough 
forgings are loaded manually, then auto- 
matically picked up and placed in fix- 
ture for center drilling, indexed to mill- 
ing station, and unloaded automatically. 
Automatic cycle is fast enough to per- 
mit one machine to supply 12 center- 
drive lathes in continuous production. 
AM—Nov 8 ’54, pi31 


Rotary K & T 4-station machine mills 
Chevrolet crankshafts to length, drills 
and centers them, then indexes them to 
manual load and unload station. AM— 
Mar 14, °55, p179 


Gang milling cutters in 15-station, 51- 
spindle Cross transfer machine part 
bearing-cap clusters into 8 separate caps 
after drilling, reaming, chamfering, and 
other operations. Three idle stations 
provide room for added operations. 
AM—Mar 14 ’55, p179 


Automatic Morris weight mill weighs 
pistons, sets the cutter to remove neces- 
sary stock, then weighs again as a 
check. Work is turned over automatic- 
ally after passing first scale, transferred 
to milling fixture, then turned over 
again for transfer to belt conveyor 
which takes it to second scale. AM— 
Mar 14 ’55, p178 


Threads are cut on a modified planetary 
miller in castings for electrical fittings. 
No preliminary machining is performed, 
but the carbide-tipped cutters both re- 
move the skin and cut the thread. Parts 
may be cast iron or aluminum. Cutters 


have a 7° back relief and a 5 to 7° 
face angle. AM—Aug 16 °54, p157 


Aluminum alloy slabs are milled two at a 
time on special skin mill built from 13- 
year-old pit planer. Carbide cutters re- 
move 250 cu in. per min. Operators ride 
in pulpits on traveling rails to operate 
machine’s 60 individual controls. Ma- 
chine was built by Simmons Machine 
Tool Co for North American Aviation, 
and is designed to sculpture one-piece 
jet plane wings. AM—July 4 ’55, p150 


Special 4-head milling unit developed by 
Ryan Aeronautical cuts machining time 
from 8 hr for a regular miller to only 56 
min. Indexing table rotates rings as 71 
faces are cut at four different angles on 
castings welded to the rings. AM—July 
18 °55, p162 


Routing 


Open-side drill and router, 100 ft long, 
has been built by Boeing for B-52 wing 
stiffeners. Router and drill units are 
separate but ride on same ways. Table 
is 3 ft wide in five removable sections. 
AM—Sept 13 °54, p170 


Chamfer guide attaches to Quackenbush 
air router to produce uniform 45° 
chamfer to any depth. Guide is screwed 
into router spindle for positive location. 
Different angles can be chamfered by 
drilling clearance hole at different angle. 
See illustration under Tooling. AM— 
Oct 25 °54, p125 


High-speed router is mounted on tracer- 
lathe cross-slide to produce prototype 
forgings without the time and expense 
of making forging dies. Technique is 
called Proto-Turning and was developed 
by Sydney Machine Tool Co and Doug- 
las Aircraft. Dimensions can be held 
within +0.002 in. See illustration under 
Turning. AM—April 11 °55, p117 


Complex oil . passages are routed in 
aluminum plate by clamping it on top 
of a master having machined passages. 
Master is placed over a guide pin in 
the center of the machine table, which 
guides the work as it is moved under 
the tool. When all channels are ma- 
chined in one side, master and work are 
turned over and the process repeated. 
AM—June 20 ’55, p119 


Coolants 


Mist cooling for milling steel works best 
on roughing and  semi-finishing cuts 
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where the nose of the cutter blade is 
buried in the work and fairly stiff chips 
are produced. Cuts up to % in. deep, 
with feed sufficient to provide 0.020-in. 
chip load per tooth have been taken 
with carbide-tipped face mills machining 
flats on heavy steel castings. AM—Aug 2 
54, p121 


Horizontal and vertical face milling op- 
erations on a wide variety of steel and 
cast-iron parts are performed success- 
fully with mist cooling at Allis-Chal- 
mers plant. d4M—Aug 2 °54, p124 


Flood or mist cooling can be applied 
at choice to each of four 30-hp heads 
on planer-type miller. Fluid and spray 
lines are joined at Tee fitting, and either 
can be selected by choice of valves. 
Distributors are used at each head. AM 
Aug 2 °54, p125 


Large planer-type miller with 75-hp 
heads is equipped for either mist or 
flood cooling of 14-in. carbide cutters 
through Tee connection of fluid and air 
lines. Roughing of cast-steel casing is at 
60 rpm, 10-ipm feed, %- to %-in. 
depth of cut. Finishing is at 87 rpm, 
3%-ipm feed, 0.004-in. depth of cut. 
AM—Aug 2 ’54, p126 


Sawing and slotting operations on a 
milling machine with HSS or carbide- 
tipped cutters can be improved by cool- 
ing with three or more spray nozzles. 
When cutting deep radial slots in steel 
rotors, cutter life is doubled; quadrupled 
in cast-iron. AM—Aug 2 °54, p125 


Turning and milling of titanium should 
be performed with water-base cutting 
fluids, such as soluble oil or chemical- 
type. In high-speed turning, lubrication 
is less critical than keeping tool face 
cool. AM—April 11 °55, p137 


Special Materials 


For milling Ampco 24 alloy, use light 
feeds to avoid heat and danger of 
cracking. Carbide tools with negative 
rake should be used where practicable. 
HSS end mills with negative rake give 
good results in contour milling; also 
straight-fluted, 4-lip, carbide-insert cut- 
ters. AM—Aug 2 °54, p107 


For milling RC-130B titanium, clamp 
rigidly and rough machine all over. 
Then finish mill least critical dimen- 
sions. Finish mill most critical dimen- 
sions in order of importance. After 
roughing, fill all cavities with Cerro True. 
AM—Sept 13 ’54, p132 
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Carbide shell mills show best results 
in milling titanium RC-130B at speeds 
of 40 sfpm or less, chip loads of 0.007 
to 0.010 ipt, and rake angles of 0° top, 
5 to 10° side and back. AM—Sept 13 
"54, p133 


Best cutting speeds for milling titanium 
RC-130B range from 35 to 55 sfpm 
with 1%-ipm feed. Consistent results 
have been obtained with HSS cutters 
at 40 to 50 sfpm with chip load of 
0.003 to 0.005 in. Top and side rake 
angles should be from 6 to 8° positive. 
Use sulfur-base water-soluble oil. AM 
—Sept 13 °54, p133 


Climb milling gives best cutter life and 
surface finish when milling titanium 
RC-130B. For roughing at low speeds, 
chamfer corners of cutters and blend 
into straight cutting edges with slight 
radius. Use sharp nose radii for high 
speeds. Add chip breakers to periphery 
of end mills. AM—Sept 13 °54, p133 


Trouble in milling titanium arises from 
tendency of chip to weld to tooth, then 
break away at next revolution and carry 
part of tooth with it. Climb milling is 
therefore recommended because there is 
less area of contact between chip and 
tool, and thus less danger of chipping. 
Carbides are usually less satisfactory 
than cast-alloy tools. AM—April 11 
"55, p138 


Recommended angles for face milling 
titanium with carbide tools are: axial 
rake 0, radial rake —10°, corner angle 
60°, end cutting edge angle 6°, relief 
12°. For cast-alloy tools, axial and 
radial rake 0, corner angle 30°, end 
cutting edge angle 6°, relief 12°. Note 
that higher relief angles cause chipping 
of the edge; lower angles lead to smear- 
ing. AM—April 11 °55, p138 


Suggested feeds and speeds for milling 
titanium are: Commercially pure titan- 
ium with carbide tools 160-180 sfpm, 
0.004-0.008 ipt feed; with cast-alloy 
tools 120-140 sfpm, 0.004-0.008 ipt. For 
3Al-SCr alloy, 8-120 sfpm, 0.004-0.008 
ipt feed with carbide; 80-100 sfpm, 
0.004-0.008 ipt with cast-alloy tools. 
AM—April 11 ’55 p138 


Best results in milling ti-stainless with 
HSS cutters have been obtained at a 
speed of 170 sfpm, feed of 1% ipr, and 
flood of coolant. For profiling, two 
spindles were used, one roughing and 
one finishing. Parts were roughed out, 
allowing 0.010 to 0.015 for finishing. 
AM—Sept 13 °54, p144 
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DIFFERENT CURVES are milled at larger 
and smaller ends of densified-wood cutlery 
handles by positioning four of the eight 
fixtures on a rotary fixture closer than the 
other four. Form cutters will cut 75,000 
blanks per grind. AM—Nov 22 '54, pl47 


Recommendations for milling stainless 
steel include the use of higher top rake 
angles and slower speeds. 4M—Sept 27 
54, p135 


Hevimet (high-density alloys) can be 
milled’ with carbide grade equivalent to 
883 or 44A. Use 10° axial rake, 10° 
neyative rake, 7° face and peripheral 
relicf, 6° face cutting-edge angle, 45° 
peripheral cutting-edge angle. Feed is 
0.004 ipt for finishing, 0.008 for rough- 
ing. Speed 250 sfpm for finishing, 150 
for roughing. Work should be done dry. 
AM—Feb 14 ’55, p169 


Bearing for work 
spindle 











OO 


Milling . . . General 


Curved slots in motor end brackets 
are milled in two drillpresses equipped 
with six-spindle heads. First setup drills 
0.210-in. holes for starting. Second set- 
up has spring-loaded pressure plate to 
hold work down on guide pins, After 
cutters break through holes, limit switch 
actuates Bellows cylinder to rotate fix- 
ture and form slots. One operator can 
load and unload for both operations, 
and time has been reduced from 16 to 
2 min. AM—Aug 2 °54, p110 


Chemical milling, developed by North 
American Aviation, permits sculpturing 
aluminum sections by masking the areas 
in which the original thickness is to be 
retained, then etching away the metal at 
the unmasked areas. Tolerances can be 
held within +0.002 in. AM—Sept 13 
*54, p200 


To form mill the teeth of helical gears 
you must first determine the special 
curved profile of the cutter. Formulas 
are given for computing the coordinates, 
pressure angle, and radius of the cutter, 
and an example shows how to use the 
computed data to establish the settings 
of the radius-dressing fixture. AM— 
Sept 13 °54, p172 


Rouse hand mill is converted to power 
operation with double-acting air cylin- 
der and mills end of guide pin to re- 
quired length within 0.002 in. with 
form cutter. Small air cylinder in fix- 
ture clamps pin during operation. AM 
—Aug 16 °54, p128 












































CURVED SLOTS in generator frame are started by drilling 12 holes, then mounting work 
on a special fixture in which 12 cutter spindles are driven by sun gear which receives its 
motion from a worm-gear speed reducer. Air cylinder rotates work through 7!/>° of arc. 


AM—Aug 2 ‘54, pill 
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Slots are milled 0.040 in. wide, 0.060 
in. deep in small shafts on US hand 
miller. Fixture holds four shafts, clamps 
with air-actuated, self-compensating jaws. 
AM—Aug 16 °54, p129 


Ends of aluminum shafts are slotted 
with 0.040-in. saw, % in. deep on Rouse 
hand mill. Shafts are held, four at a 
time, in air-clamped fixture having self- 
compensating jaws. Same fixture is also 
used for milling flats on side of shafts. 
AM—Aug 16 °54, p129 


CHATTER WHILE MILLING thin-wall trans- 
mission cases is minimized by installing a 
800-Ib flywheel on miller spindle. Carbide 
cutter has OD of 18 to 22 in. speed of 32 
to 60 rpm, and feed of 10!/2 to 13 ipm. 
Depth of cut is between |/g and % in. AM 
—Dec 6 '54, pl32 


STEAM TURBINE BLADES, 20 in. long, are 
milled from solid slabs of stainless steel at 
General Electric Co, Ltd. England. All opera- 
tions are performed on standard 4 x 48 
Cincinnati Hydromatic milling machines, 
using specially designed fixtures to obtain 
the compound movements necessary to pro- 
duce the twisted form. M—Dec 24 '55, p2265 


Profile milling of Pontiac cylinder head 
combustion chambers is performed on 
six Cincinnati machines. Automatic 
cycling permits high production. Wilson 
automation units feed and load ma- 
chines, and transfer work to next opera- 
tion. AM—Nov 8 °54, p135 


Straddle milling operation on small 
pieces is performed by mounting fixtures 
on power-driven rotary table. Machine 
operates continuously while operator 
loads and unloads parts. See illustration 
under Tooling. AM—Dec 6 °54, p144 


Simple setup on Nichols Twin-Mil! mills 
three pads on one side, four on the 
other, on a die casting, and replaces 
manual contour following which re- 
quired two separate machining cycles. 
AM—Jan 3 °55, p115 


Research report for Office of Research 
& Development indicates best design for 
face-milling cutters for cast iron is: 
Axial rake 0, radial rake 12°, face re- 
lief 12°, peripheral relief 12°, face cut- 
ting edge 2°, peripheral cutting edge 
45°. For steel: Axial rake 20°, radial 
rake —10°, face relief 10°, peripheral 
relief 10°, face cutting edge 2°, periph- 
eral cutting edge 45°. In both cases, a 
chamfer of 0.1 in. at 45° or a nose 
radius of % in. is recommended. For 
steel, peripheral cutting edge should be 
blunted to 0.010-in width at —22° from 
cutter axis. AM—Dec 20 °54, p132 


Shuttle milling doubles output of bump- 
er pads for typewriters at Remington 
Rand, Elmira, NY. Two fixtures hold 
two parts each, clamped alternately 
while other part is being cut. Product- 
tion has increased from 1280 to 2400 
per shift. AM—-April 25 °55, p146 


Chrome-moly bolts, 5 ft long, are 
necked behind threads, then fluted full 
length to insure extension through en- 
tire length, rather than just at threads, 
when tightened. They are held be- 
tween centers and supported against 
shoulders of magnetic chuck while two 
flutes are milled with convex cutters, 
two pieces at a time. See illustration 
under Tooling. AM—June 6 ’55, p143 


GRINDING 


Special Machines 


Connecting rods and caps at Pontiac 
are ground on joint faces on two 48- 
station Mattison machines. Split con- 
veyor carries rods to one machine, caps 
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to another. After grinding, parts are 
carried on another conveyor through a 
washer, being held in special racks for 
each part. They are then unloaded to 
a belt conveyor for transfer to assem- 
bly. AM—Nov 8 ’54, p124 


Pontiac piston skirts are ground ellip- 
tical and tapered on automatic Landis 
grinders. Loading is automatic from sec- 
ond deck of three-deck conveyor; top 
deck acting as storage area. Automatic 
unloading is via a chute to lower deck. 
AM—Nov 8 ’°54 pi27 


ROUGH GRINDING of crank and pin bosses 
on automotive conrods on a 60-station Matti- 
son rotary grinder eliminates cold straighten- 
ing. Machine produces !700 pieces per hr 
and has automatic unloader that feeds o 
conveyor for transfer of work to automatic 
gage. AM—Nov 8 ‘54, p!22 


Camshaft bearings at Pontiac are 
ground on four Landis multi-wheel 
grinders. Loading and unloading are 
manual, but machine cycle is automatic. 
Shafts arrive on monorail conveyor, de- 
livered in the same way to other Lan- 
dis machines for grinding sprocket dia 
and thrust faces. One operator tends 
two machines. AM—Nov 8 °54, p129 


Automatic transfer-type grinder has 
been developed by Norton for V-8 
crankshafts. It can be adapted to 6-cyl 
shafts by adding two more stations. 
Production is as high as 60 shafts per 
hr. AM—Dec 6 ’54, p198 


Faces of escapement wheels at Reming- 
ton Rand are ground on Hisey-Wolf 
grinder fitted with a table that has 
cross-feed for setting work-fixture plates 
to the wheel, plus an infeed. AM— 
Mar 28 ’55, pl115 
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SPHERICAL SEATS are ground by mounting 
an air motor in the toolpost of a boring 
mill and using it to drive a cup wheel by 
a Vee belt. Wheel is trued with a diameter 
dresser, then fed in like a boring tool while 
work revolves. This generates a seat accurate 
within 0.0005 in. AM—June 6 ‘55, pl49 


Pinetree form on bucket ends is ground 
in special Ex-Cell-O two-wheel machine. 
Wheels are crush dressed to shape. Ma- 
chine cycles automatically, holds tol- 
erance of 0.0003 in. TIR, with high 
surface finish. Cycle time is 5 min per 
blade. *Cutting fluid, Thompson 151, is 
filtered through Olson filter which saves 
$16 a day in oil alone. AM—June 6 
55, pl46 


Centerless Grinding 


Automatic centerless grinder is believed 
to have been developed by Russians for 
inclusion in fully automated production 
line producing armature shafts. AM— 
Oct 11 °54, p168 


Automatic internal centerless grinder is 
now being produced in Russia. AM— 
Oct 11 °54, p168 


Three Cincinnati centerless grinders are 
arranged in tandem and connected by 
conveyor to speed final operations on 
metering valves. First machine removes 
0.003 in. of stock to 1.001-1.002-in. 
dia; second laps OD to 0.9995-0.9997; 
third has Osborn brush for deburring. 
Finish is checked with profilometer to 
within 10 mu in. rms; OD within 
+0.0001 in. on Federal air gage. AM 
—May 9 °55, p155 


Tappet ends are domed. to 20-ft radius 
on special Scrivener centerless at Hum- 
ber Motors, England. Parts are maga- 
zine fed to five fixtures on turret where 
they rest between rollers. Control wheel 
at right angles to formed grinding wheel 
rotates part. Finished parts are dis- 
charged into chute. Wheel is dressed 
every 100 pieces. Production is 40 pieces 
in 6% min. M—Mar 11 °55, p445 


Blé 


Tappet stems are finish ground on Cin- 
cinnati centerless machines to 0.0006-in. 
tolerance and 12-mu in. finish. Grinder 
magazines are loaded by automatic feed- 
ers which insure uniform rate of feed 
based on productive capacity of ma- 
chines. Parts are ejected to conveyor 
for transfer to washing machine. AM 
—May 23 ’55, pl29 


Tappet stems are ground automatically 
in Cincinnati centerless machines loaded 
by Feedmatic devices. Parts are de- 
livered to feeders by conveyor which 
gets them from storage hopper. Each 
Feedmatic has a hopper from which the 
loading mechanism draws, picking parts 
up in a feed chute in correct grinding 
position. AM—May 23 °55, p128 


Aluminum bars, 12 ft long and ranging 
from % to % in. in dia, are ground to 
size on Cincinnati centerless grinder be- 
fore going to automatic screw machines. 
Bars are fed to grinders by Lipe-Rollway 
bar feeder of the type used for screw ma- 
chines, are discharged into trough which 
loads them into stacker. See illustration 
under Materials Handling. 4M—July 18 
*55, p131 


Abrasive Belt Grinding 


Abrasive-belt grinder built by Hill-Acme 
for Bell Aircraft has 86-in.-wide belt 
and is powered by 250-hp motor. De- 
signed for producing tapered aluminum 
sheets, it is faster and more economical 
than other production equipment and 
can remove 280 cu in. in 20 min., with 
36-grit silicon-carbide belt. Belts can 
be changed in 10 min, so fine-grit belt 
can be used for finishing to 10 mu-in. 
after roughing with coarser belt. AM— 
Nov 22 °54, p126 


Oil spray applied from aerosol bomb or 
spray gun will recondition abrasive 
belts. It offers no advantage on new 
belts, but old belts have been retrieved 
from scrap and put back to work for 
50% longer. For ferrous metals spray 
contains colloidal sulfur; for nonferrous 
metals, sulfur-free oil is used. Spray 
does not eliminate the grease stick. AM 
Mar 14 °55, p173 


Special belt grinders are being installed 
in Midwestern plant to descale large 
steel sheets, eliminating pickling. Tests 
indicate a cleaner, cheaper job. AM— 
Mar 14 ’55, p173 


Ingenious fixtures for abrasive belt 
grinders save 50 to 80% on setup time 
and. 66 to 90% on’ production time. 
Grinding replaces milling and turning 
on parts for surveying instruments pro- 


duced in small lots at high accuracy. 
Normal accuracy is +0.002 in., but 
this can be tightened to +0.0005 in. 
Micrometer table stop limits feed, which 
is controlled hydraulically. AM-——April 
11 °55, pl44 


Polishing operation on gas _ turbine 
blades is performed on a special Pratt 
& Whitney machine having a complex 
cam action to insure constant rate of 
metal removal, with the plane of the 
belt always at right angles to the work 
surface to avoid steps. With 80- and 
100-grit belts and a mixture of 80% 
Esso 2123 oil with 20% Metaloid X60, 
cycle time is 6 min per blade. AM— 
June 6 °55, p139 


TURBINE WHEEL ASSEMBLIES are ground 
on OD in special Porter-Cable belt grinder. 
Fixture oscillates sideways to distribute wear 
on belt, feeds work in and rotates it as 
grinding proceeds. Feed stops when desired 
dia is obtained; then work retracts, and 
tampico brush is fed in by hand to remove 
sharp edges. AM—June 6 ‘55, pl44 


BLADE TIPS of stator: ring assembly are 
ground to proper ID. on» Porter-Cable: belt 
grinder with special fixture. Belt. is 36-grit 
and is held to proper contour by curved 
backing:‘shoe. AM—June.6 '55, pl46 
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Brass weights are cut off by saw, 
ground with two belts of 60- and 180- 
grit in 4 min, finishing two sides and 
two ends. Setup used to take 60 min 
for milling, now takes 30 min. Belt ma- 
chining saves 66% in time. AM—April 
11 °55, pl44 


Tip radius on turbine buckets is shaped 
on a belt grinder with a 36-grit belt. 
Work is positioned on pivoted arm set 
to desired radius and tilted to suit tip 
angle. Go and no-go gages are attached 
to fixture so work can be swung to 
them for checking. See illustration un- 
der Tooling. AM—June 6 ’55, p147 


Dual belt grinder setup rounds edges of 
flatware handles to produce a finish that 
is easily polished at a later operation. AM 
—July 4 °55, p108 


Gear Grinding 


To form grind the teeth of helical gears 
you must first determine the special 
curved profile of the wheel. Formulas 
are given for computing the coordinates, 
pressure angle, and radius of the wheel 
form, and an example shows how te 
use the computed data to establish the 
settings of the radius-dressing fixture. 
AM—Sept 13 °54, p172 


Typewriter racks are form-ground at 
Remington Rand, Elmira, NY, with 
crush-dressed wheel, which is more eco- 
nomical than milling. Soft steel racks 
are ground 80 at a time, and output 
is 2500 per day, with three loads per 
dressing. Hardened racks are ground 
120 per load, with six loads per dress- 
ing, for a total of 2100 per day. AM— 
April 25 °55, pl47 


Tool Grinding 


Cup wheels on tool grinder are made 
safer by bolting a hardened steel plate 
into the wheel recess, with outer face 
just 1/32 in. back of wheel edge. Steel 
secondary table is fitted to original table 
to cover holes and limit space between 
wheel and table edges. See illustration 
under Safety. AM—Aug 2 °54, p112 


Ceramic-tipped cutting tools should be 
ground with a green carbide wheel hav- 
ing a ceramic bond, 46, 60, or 80 grit, 
and a hardness of I to J on Norton 
scale. If black wheels are used, they 
should be one or two grades softer. 
Speed should be 2000 sfpm. Finish by 
lapping with boron carbide paste at 300 
to 400 sfpm. AM—Nov 22 ’54, p114 
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Hob grinding at Clark Equipment Co is 
improved by flooding the work with 40 
to 1 soluble oil through flattened noz- 
zles that flood the full width of the 
work. Old machines are equipped with 
Gray-Mills coolant sump units with 
l-gpm pumps. 4M—Dec 6 °54, p132 


Step-by-step instructions for grinding 
carbide-tipped tools are presented in a 
Reference Book Sheet. AM—Dec 20 
54, p 125 


Electrical discharge sharpening of 6-in. 
carbide-tipped milling cutters has in- 
creased tool life from 15 hr to 200 hr. 
Former method of sharpening was by 
conventional diamond grinding. Work 
is done for Universal Gear Corp by 
Nuclear Measurements Corp, 2460 N 
Arlington Ave, Indianapolis 18, using 
an Elox-equipped Tree vertical mill. 
AM—Jan 3 ’55, p137 


Rake angle on a skiving tool must be 
ground carefully to a good finish. Care- 
less grinding will result in a correspond- 
ingly poor finish on the work. AM— 
Feb 14 °55, p124 


In off-hand grinding with a diamond 
wheel, oscillate the tool across the en- 
tire wheel face to avoid grooving the 
wheel and overheating the carbide. AM 
—Feb 28 ’55, p143 


Do not use diamond wheels to hog off 
broken tools. Use an abrasive wheel, or 
saw off the damaged carbide tip. Then 
use the diamond wheel for finish grind- 
ing. AM—Feb 28 °55, p143 


Do not use a diamond wheel for grind- 
ing steel shanks, as this will load and 
cause rapid wheel wear. Relieve shank 
under carbide tip with silicon-carbide 
wheels. AM—Feb 28 °55, p143 


Most tool grinding with diamond wheels 
can be done with 100- to 120-grit 
wheels for roughing, 220-grit and finer 
for finishing. However, a 150- or 180- 
grit may be used for roughing and fin- 
ishing with a fairly satisfactory finish. 
Finer grits are used for superfinishing. 
AM—Feb 28 °55, pi143 


Chip-breaker grinding of carbide tools 
should be performed on _ fixed-feed 
grinder, preferably with a _ resinoid- 
bonded diamond wheel. A high concen- 
tration of diamond, and 180 grit is 
recommended. Use the correct width 
of wheel for maximum economy. AM— 
Feb 28 ’55, p141 
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Ceramic tools can be sharpened with 
diamond wheels of 150 to 350 grit to 
produce a lustrous finish. A 35-grit hand 
hone will remove the feather edge. Bot- 
tom must be flat to avoid cracking 
when clamping. AM—Feb 28 ’55, p153 


Grinding multi-pointed carbide tools is 
best performed with a cup wheel, Type 
D 11B. This restricts the grinding con- 
tact between wheel and work to no 
more than the depth of the diamond 
section—1/16 or 1/8 in. AM—Feb 28 
55, pl4i 


Grinding Coolants 


All diamond wheels operate more effi- 
ciently when coolant is applied. Exces- 
sive heat will char and burn resinoid 
bonds; vitrified wheels may crack; and 
metal-bonded wheels may smear or 
glaze. Good water-soluble oil or min- 
eral seal oil work well. Check acidity 
to between 8 and 9 pH to prevent short 
wheel life of resinoid-bonded wheels. 
AM—Feb 28 ’55, pi43 


Grinding fluids have marked effect on 
grinding ratio of titanium. Nitrite-amine 
rust inhibitors, such as _ International 
Chemical Co compound 47LS, Socony- 
Vacuum rust inibitor A, and Production 
Specialties Inc, Rustlick GT give best 
results. Sulfurized-chlorinated oils are 
also satisfactory but not so economical. 
AM—April 11 °55, p139 


Soda water, the standard coolant of by- 
gone years, is still used in some plants 
for grinding work. Users claim nothing 
equals it for fine finish, reduced wheel 
loading and wear, and low cost. It is 
widely used for steel-mill roll grinding. 
Usual mix is 6 Ib sal soda to 100 gal 
of water. AM—Oct 11 °54, p185 


Grinding-oil supply to each of 40 thread 
grinders at Saginaw Steering Gear Div 
is controlled by solenoid valve in supply 
line which is energized when machine 
is started and stopped, thus saving oil 
when machine is not in use. Each ma- 
chine requires 25 gpm at 35 psi of 
Socony-Vacuum Sultran B4. AM-—Nov 
8 °54, pl61 


High-power belt grinding for producing 
tapered aluminum sheets requires liberal 
use of coolant to control heat distortion, 
remove chips, and prevent belt loading. 
Most satisfactory results have been ob- 
tained at Bell Aircraft with Hi-Lo No. 
4 diluted in ratio of 75 to 100:1 with 
water. Coolant is applied under pressure 
at. point of contact of belt with work. 
AM—Nov 22 '54, pl26 
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Soluble oil mixture—40 to 1—aids hob 
grinding at Clark Equipment Co. Old 
grinders are equipped with Gray-Mills 
coolant sump units with l-gpm pumps, 
and coolant is supplied through flattened 
nozzles that flood the full width of the 
hobs. AM—Dec 6 °54, p132 


Grinding Wheels 


Despite the number and variety of 
grincing wheels that can be made, selec- 


tion depends on only three factors: Abra- 


sive grit, Bond, and Pores. To get the 
right wheel for the job, pick the best 
three components and put them to- 
gether. If it doesn’t work, change one 
or more until optimum results are ob- 
tained. AM—Aug 2 ’54, p114 


Two principal abrasives are used in 
making grinding wheels; fused alumina 
and silicon carbide. Alumina is tougiier, 
works best on high-tensile semi-steel. 
Silicon carbide is harder but more fri- 
able, is better for very hard or low- 
tensile materials. AM—Aug 2 °54, pl14 


Organic bonds for grinding wheels are 
tough and elastic, provide wheel safety 
at high speeds, and allow thin wheels to 
be made. Reinforcement can be incor- 
porated to permit wheels to take rough 
usage, and wheels can be made rapidly 
because long drying and firing cycles 
are not required. They are preferred for 
rough work and cutoff and for wheels 
in which the two common abrasives 
must be mixed. AM—Aug 2 °54, p115 


Ceramic bonds (also called vitrified) are 
brittle, hard, and cut cool. They are 
more stable chemically and can be var- 
ied in properties so wheels can be made 
over a wide range of grades. They are 
preferred for precision and cool cutting. 
AM—Aug 2 ’54, p116 


Porosity of a grinding wheel refers to 
the spaces between grit particles and 
bonding material. High porosity makes 
for a soft, fast-cutting wheel; low por- 
osity makes a hard, longer-lasting wheel. 
Wide grit spacing—a more open struc- 
ture—is applied for cool cutting; at- 
tained by using more bond and less 
grit or with larger pore volume. High 
bond percentages make durable wheels, 
but cutting may be affected. 4AM—Aug 
2 °54, pll6 


Chemical reaction between the grind- 
ing wheel and the work is believed to 
take place with common metals as well 
as with titanium. This would explain 
why wheel dulling and glazing are not 
entirely relative to the hardness of the 
workpiece. Presence of oxygen is an 


important factor in stock removal; if 
steel is ground in a nitrogen or helium 
atmosphere, there will be no sparks, but 
25 times as much power will be needed. 
M—Oct 22 ’54, pi880 


Peripheral-type diamond wheel can be 
trued by cylindrically grinding with a 
soft grade of silicon-carbide, vitrified- 
bond wheel, about 80 or 90 grit. Cup 
and dish wheels can be trued and 
dressed by lapping on a C-I lap with 
100-mesh silicon carbide and water. Al- 
ways true wet, and never attempt to 
true with a diamond tool. To clean a 
glazed or loaded wheel, use a piece of 
pumice or soft silicon-carbide stick. AM 
—Feb 28 °55, pi43 


Never allow diamond wheels to lie 
around. If they fall they can easily be- 
come damaged. Keep them in the tool- 
crib or in drawers in their original 
container or otherwise protected against 
damage. AM—Feb 28 °55, p143 


High concentration of diamond will give 
rapid stock removal with light pressure. 
This type of diamond wheel is recom- 
mended for fixed-feed grinding and some 
off-hand grinding, especially where small 
carbide pieces are being ground. For 
most off-hand grinding, medium-concen- 
tration will be satisfactory. AM—Feb 
28 °55, pl43 


Best results are obtained with resinoid- 
and vitrified-bond diamond wheels at 
speeds of 3500 to 5000 sfpm. Higher 
speeds are recommended only for small 
contact areas where form must be main- 
tained on a shaped wheel. For metal- 
bonded wheels, speeds of 3000 to 4500 
sfpm are most satisfactory, but 6000 
sfpm may be used on some applications. 
AM—Feb 28 °55, p143 


In offhand grinding with a diamond 
wheel, check back plates and spindle 
for runout before mounting new wheel. 
After mounting, check diamond face 
with dial gage, and limit runout to 
0.001 in. On fixed-feed wheels, do not 
remove adapter from wheel until lat- 
ter is consumed. Check runout of ma- 
chine spindle and flange. Resinoid- 
bonded wheels should be true within 
0.0005 in.; vitrified- and metal-bonded 
wheels within 0.00025 in. To correct 
for runout, tap wheel lightly with a 
block of wood held between wheel and 
hammer. AM—Feb 28 ’55, p141 


Select diamond wheels carefully as to 
bond, grit, and grade, to meet prevail- 
ing operating conditions. One particular 
type is not necessarily best for all jobs. 


nA 1 


For maximum wheel life, down feed 
per pass should be: 0.001 in. for wheels 
120-grit or coarser; 0.0005 in. for 150- 
to 220-grit; 0.00025 in. for finer than 
220-grit. AM—Feb 28 ’55, p139 


For surface grinding titanium, use such 
wheels as Carborundum C3A203-N-B5, 
A303-0-B5, or DA46-K9-V20. Or Nor- 
ton 326A60-M8VBE, or 32A80-K8VBE. 
For precision grinding, use 32A46- 
J8VBE or 32A60-M8VBE. Keep wheel 
speed low: 1500 sfpm for surface grind- 
ing, below 1800 for precision grinding. 
AM—April 11 °55, p139 


Selection of the most suitable wheel for 
grinding tool steels is simplified by the 
development of a grindability index by 
Norton Co. This is similar, in effect, to 
the machinability index now in common 
use. Steels are grouped by type, and a 
table gives first and second choice of 
wheels for different types of operation. 
Because of number of factors involved, 
the table is not to be considered as 
hard and fast, but as a suggested start- 
ing point. AM—May 9 °’55, pi21 


Grinding Special Materials 


End grinding of titanium parts is per- 
formed on an Abrasive vertical surface 
grinder, removing 0.015 to 0.020 in. of 
stock with a down-feed of 0.001 in. 
Spindle speed is 3600 sfpm, and. wheel 
is a 6-in.-dia, plate-mounted, medium- 
grain, medium-hard, open-structure type 
with a 1 to 6 mixture of heavy-duty 
soluble oil. To avoid fire, coolant is 
turned on before the first spark to pre- 
vent ignition of fine particles adhering 
to inside of wheel guard. AM—Aug 30 
54, p97 


Grinding titanium piston to 0.001-in. 
tolerance is accomplished with a silicon- 
carbide wheel of medium hardness and 
grain size, and fairly open structure, on 
a Norton cylindrical grinder. Wheel 
speed is 3800 to 4200 sfpm, work speed 
is 75 sfpm. Coolant is heavy-duty solu- 
ble oil and water mixed 1 to 6. AM— 
Aug 30 °54, p97 


Titanium particles produced by dry 
grinding appear to oxidize and become 
inert, but grinding should be done with 
frequent breaks to disperse the heat. 
Equip grinders with water exhaust sys- 
tem which will not be used for other 
metals. In wet grinding, use only water- 
base. coolants, and do not allow sludge 
to dry out before removing it to a safe 
location. 4AM—Mar 28 °55, p149 


Titanium can be ground more easily 
than HSS, but not so easily as carbon 
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tool steel. Nitrite-amine rust inhibitors 
are best as coolants, but sulfurized- 
chlorinated oils may also be used—al- 
though they are expensive. For surface 
grinding use 1500 sfpm, table feed of 
400 to 500 ipm, down feed of 0.001 in. 
max per pass, with 0.05 in. cross feed. 
For precision grinding, speed should be 
below 1800 sfpm, work speed 40 sfpm, 
feed 0.002 in., with good grade of solu- 
ble oil. AM—April 11 °55, p139 


For grinding Ampco 24 alloy, use 
coarse, open-grained,  silicon-carbide 
vitrified wheels at 5000 to 6000 sfpm 
and work speed from 25 to 150 rpm, 
depending on work size. Fine feeds are 
recommended. Finishes of 8 mu in. or 
less can be obtained with oilstones and 
oil-lubricated  ssilicon-carbide abrasive 
cloth. AM—Aug 2 ’54, p109 


Grinding . . . General 


Landis angular-wheel grinders grind 
Pontiac camshaft sprocket dias and 
thrust faces. Diamond wheel dresser 
automatically trues wheel after pre-set 
number of pieces. Cycling is automatic, 
but operator loads and unloads machine. 
Finished parts pass to battery of 28 
cam grinders on monorail conveyor. 
AM—Nov 8 ’54, p130 


Battery of five Landis multi-wheel grind- 
ers grind all line-bearing dias, oil-seal, 
and pilot-bearing dias. Manual loading 
and unloading are employed in prefer- 
ence to automatic because of the nature 
of the operation and the time required. 
AM—Nov 8 °54, p132 


Crankpins are ground on Landis grind- 
ers at Pontiac, and size is controlled by 
4-col Sheffield gages which automatical- 
ly shut off the in-feed when 0.020 in. 
of stock have been removed. AM—Nov 
8 °54, p133 


Center distances of five holes in a die 
block are held within 0.0002 in. on a 
Moore jig grinder. Hole diameters are 
held within 0.001 in., and a draft angle 
of 15 min is ground into each hole on 
the same setup. AM—Jan 3 °55, p2 


Precision grinding of OD of Lincoln 
and Mercury transmission hubs is per- 
formed on a Heald Size-Matic internal 
grinder, using the ID of an annular 
wheel. Size is held within 0.0008 in., 
finish to 30 mu in. Work is held in 
diaphragm chuck, centralized by a bush- 
ing. Automatic cycle includes rough and 
finish grinding, with suitable wheel 
dressing. AM—Feb 28 ’55, pi00 


AUTOMATIC LOADING for Heald internal 
grinder is from magazine that feeds work 
to three rolls. Ejection is automatic over 
large roll that carries pistons to chute in 
rear. Rolls also control size and finish. Bore 
is held to 2.000-2.001-in. dia and 30-mu in. 
finish. Stock removal is 0.010-0.012 in. on 
dia at rate of I0! pieces per hr. AM— 
May 9 '55, pi54 


RING-GEAR BLANKS are _ face-ground 
parallel within 0.002 TIR on Hanchett 
grinder. Work is fed to rotating workholding 
disk from gravity-feed chute, ejected by 
spring clip that engages work at lower part 
of disk. AM—May 9 ‘55, p/58 


Automatic thread grinding of worm 
shafts holds end-to-end lead tolerance 
of 0.0001 in. in J & L machines. Rough 
grinding is done in one direction, fin- 
ishing in the other, completing opera- 
tion in two passes. Wheel is diamond- 
dressed automatically after finish pass. 
One operator tends two machines, pro- 
duces 131 pe per hr. Worms are pre- 
viously hobbed and hardened. AM— 
May 9 ’55, p156 
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Carbide crushers control wheel size for 
plunge-cut grinding of power-steering 
pistons. Wheels can be formed 60 times 
before crusher rolls are replaced. Work 
is held between centers, loaded by spe- 
cial fixture that pivots it into position. 
AM—May 9 ’55, p155 


GEAR CUTTING 


Hobbing 


Gear teeth on Pontiac camshafts are cut 
on Lees-Bradner 6-station rotary ma- 
chine which is manually loaded and un- 
loaded, Finished work is transferred by 
monorail to flame-hardening machine. 
AM—Nov 8 ’54, pi30 


Escapement wheel teeth are hobbed on 
No. 3 Barber-Colman in loads of 16 
pieces, giving a production of 800 per 
shift, and operator can run three ma- 
chines. Originally, teeth were milled on 
No. 000 Brown & Sharpe five to a load, 
with the aid of an index plate. Pro- 
duction was 400 indexes per shift. Clear- 
ance angle of 60° is now produced by 
topping hob instead of ground in sepa- 
rate operation. AM—Mar 28 °55, pl15 


Automatic gear hobber, Lees-Bradner 
Model 7, Type A, is equipped to load 
and unload parts and, by means of a 
checker and feedback device, will ad- 
just the PD control and shift the hob 
in increments of 0.0005 in. on the PD. 
Hob shift can take place only between 
end of one cycle and start of the next. 
Tolerances set up on checker are less 
than allowed on print; gears outside 
checker tolerances but inside print tol- 
erances are accepted but, after pre- 
determined number of such gears are 
passed, the hob will be adjusted auto- 
matically. If this does not correct the 
condition, the machine will stop. AM— 
June 6 °55, pi21 


Root-fillet growth on Lees-Bradner au- 
tomatic hobber is checked automatically 
and, after a predetermined number of 
gears have shown growth, the hob is 
shifted to bring new cutting edges into 
action. Checker forecasts need for shift, 
thus avoiding excessive hob wear and 
requiring less grinding. Increment-type 
shift is used, so some teeth used at first 
setting will still hob at the next. Conse- 
quently, number of pieces produced per 
hob is greater than when shift is at a 
predetermined number of pieces. When 
hob has been shifted full width, ma- 
chine shuts off until new hob is in- 
stalled. AM—June 6 °55, p123 
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Multi-spindle Lees-Bradmer hobber is 
arranged so each spindle stops at the 
loading station while others continue to 
operate. It incorporates automatic check- 
er for correcting for PD error and 
root-fillet growth by shifting hob auto- 
matically. Unit incorporates memory 
device so hob shift on any spindle is 
delayed until that spindle arrives at 
loading station. Shuttle-type loader re- 
moves finished work and inserts new 
blank, then deposits finished gear into 
chute for delivery to checker. AM— 
June 6 °55, p123 


Multi-spindle, rotary-type hobbers are 
not usually practicable when cycle times 
are short, because of the difficulty of 
speeding up and slowing down so heavy 
a unit. In such cases, it may be better 
to use a single-spindle model or to have 
two loading stations 180° apart to allow 
rotation time double that required to 
finish the part. AM—June 6 °55, p123 


Shaping 

Vertical gear shaper at Allis-Chalmers 
is equipped with mist cooling. Working 
conditions were improved materially 
when mist was substituted for original 
flood cooling system. Machine uses HSS 
tools, can cut gears up to 19-ft, 6-in. 
OD, and has 48-in. stroke. AM—Aug 
2 °54, p123 


SHAPING BEATS MILLING of lathe racks 
at Monarch Machine Tool Co. Three 18-in. 
blanks are clamped to Fellows gear shaper 
table by nine screw clamps and are fed past 
shaper cutter at same speed as cutter OD. 
AM—April 25 ‘55, p47 


Changing the rake angle on a gear 
shaper cutter from positive to negative 
will control chip flow and increase tool 
life 400%, production 100%. Maximum 
tool wear with conventional grind oc- 
curs at non-cutting edge of teeth; this 
is avoided by chip control introduced 
by negative rake. Detailed drawings 
show cutting action and chip formation, 
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and demonstrate accuracy of negative 
rake theory. AM—Jan 17 ’55, p106 


One operator handles nine Fellows gear 
shapers fed automatically from Syntron 
vibratory bowls. Cycle time is about 
1% min per part. Ejection is automatic 
into baskets in which gears are trans- 
ferred by conveyor to next operation. 
AM—Feb 28 ’°55, pi02 


Over 125 pieces per hr is production 
rate for shaping 21-tooth spline on 
Dynafiow shaft at Buick. Special 10- 
station Fellows rotary machine has 
standard heads, each of which finishes 
one part by the time machine makes 
one revolution. AM—Nov 8 °54, p145 


Gear Cutting . . . General 


You wouldn’t expect practical machining 
information in a book on gear design, 
but this one covers manufacturing meth- 
ods and causes of failures, as well as 
geometry of gear design. Written with 
the shop man. in mind, it is not so much 
a strictly design text as a short hand- 
book on gear making. It is called 
PracticaL GEAR DesiGn — By D W 
Dudley, Published by McGraw-Hill Book 
Co, 330 W 42nd St, New York 36, NY. 
335 pages. Price $7.00. AM—Aug 30 
54, pl64 


BEVEL GEAR PINIONS are rough and finish 
machined on two Gleason Revacycle ma- 
chines arranged in tandem and connected 
by transfer mechanism at Standard Motors, 
England. Blanks are magazine-fed to first 
machine for roughing, leaving 0.015 in. for 
finishing. Pickup arm then transfers parts 
to magazine of second machine for finishing. 
Completed parts are discharged into a 
chute. M—Mar-11 ‘55, p44l 


Extremely precise gears which are to be 
induction hardened are shaved with spe- 
cial cutters that form the teeth 0.0002 


to 0.0003 in. undersize, so hardening 
growth will bring the tooth form up to 
size. AM—Oct 25 °54, p118 


Transmission pinions are shaved auto- 
matically in Michigan rotary machines 
equipped with magazine feeds. One op- 
erator handles three machines which 
produce 180 pieces per hr each, AM— 
Feb 28 ’°55, p103 


BROACHING 


Ring-gear broaches are cleaned of chips 
by split brush. Air cylinders actuate 
two brush holders—each having one- 
half of the wire brush. During working 
stroke, brushes are retracted; on return 
stroke, brushes close in and remove 
chips. Arrangement has doubled output 
of the broaching operation. AM—May 
9 °55, p159 


Continuous tunnel, Foote Burt machines 
broach weight and bolt bosses on Pon- 
tiac connecting rods at crank end, and 
sides and weight bosses at pin end. 
Speed is 334% sfpm with HSS broaches. 
Work is ejected to a belt conveyor 
which feeds a flight conveyor for load- 
ing a transfer machine. AM—Nov 8 
54, p122 


Exhaust, intake, and joint faces of Pon- 
tiac cylinder heads are broached in 
three Cincinnati machines which remove 
about “% in. of stock. Machines are 
loaded and unloaded automatically, and 
automatic cycle produces at the rate of 
150 pe per hr. AM—Nov 8 ’54, p134 


Alternating operations on  broaching 
machines at Buick permit high produc- 
tion of transmission parts by use of 
double fixture setups. First machine 
slab-broaches sides and finish broaches 
a hook which was previously rough 
broached in second machine where a 
forked end is also broached. AM—Nov 
8 °54, pl44 


One Colonial broach supplies four Cin- 
cinnati’s with locating surfaces broached 
on forged brake-band anchors. Setup 
provides production rate of 220 per hr. 
About 1/16 in. of stock is removed 
from flat on hook and surface under 
fork end. Parts are for Buick Dynaflow 
transmission. AM—Nov 8 °54, p144 


Bearing-cap blocks are broached on top, 
sides and joint surfaces in one block, 
and simultaneously in half-round bear- 
ing bore on second block on 50-ton, 
120-in. Lapointe machine by employing 
special fixtures and platen. Cycle is auto- 
matic. 4M—Nov 8 ’54, p 153 
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WIRE BRUSHES made of 0.005-in. wire, 2 in. 
long, are made up in 3-in. strips and set in 
a frame around a broach used for cutting 
internal splines. Chips which formerly clung 
to teeth and caused rough splines are 
removed by the brushes. Most chips are 
removed on the upstroke; those remaining 
are cleaned off on the downstroke. Rejects 
have been reduced 12% and tool life 
doubled. F—Aug ‘54, pill 


GUIDE RAIL 
FOR BRACKET 
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AUTOMATIC HYDRAULIC PRESS equipped 
with index table broaches splines by pressing 
work into broaching die. Production is in- 
creased from 500 per hr to 1500. Work is 
loaded into fixture, indexed over die, and 
pressed in by ram. Knockout pin lifts work 
for easy removal. Setup permits welding 
bracket to shaft before broaching, eliminates 
straightening, and cuts scrap. AM—Jan 3 
55, pl05 


Controlled power stroke and uniform 
speed make the small C-frame hydraulic 
press suitable for many broaching opera- 
tions. The stroke is long enough for 
push-through broaching, serrating, and 
other operations. Small surface broach- 
ing is possible when guides are installed 
to hold the broach on the work. AM— 
Oct 25 °54, pl28 


Heavy manual work for snapping hori- 
zontal broaches out of conventional 
chucks with spring detents is avoided 
by air-powered draw collets mounted on 
the follow rests. Four-way valve for air 
cylinder is controlled by button valves 


at slide handle and at rear of follow 
rest where stop pins are located. AM 
—Dec 6 °54, p133 


Russian experiments with burnishing 
broaches show that optimum results are 
obtained with a cone-shaped front hav- 
ing about a 5° angle, depending on ma- 
terial being burnished. Surface finish 
should not be rougher than 1 to 2 mu 
in. AM—Jan 3 55, p110 


Blind holes are broached in socket-head 
screws at 1100 to 1500 per hr on a 
Multipress with a 12-station index table. 
Broach adapter attached to press bed 
guides broach for high accuracy. Micro- 
switch checks head length before 
broaching. AM—Jan 3 ’55, p106 


Chrome plated broaching tools may 
show increased tool life if the thickness 
of plate is correct. On one tool, a thick- 
ness of 0.00005 in. increased life ten 
times, but a thickness of 0.002 in. 
caused fracture of the chrome at the 
edge and life was reduced. AM—Feb 14 
"55, p134 


Slots in the flange of an aluminum part 
are produced by broaching at a rate of 
540 per hr—300% faster than by mill- 
ing in an index fixture, and with much 
higher accuracy. Tool life is 50,000 
pieces per sharpening. Less skill is re- 
quired to operate the broach, and the 
mill is released for other work. See 
illustration under Tooling. AM—Feb 
28 °55, p105 


Cylinder heads ffor Chevrolets are 
broached on 3-station Cincinnati ma- 
chine. Contacting and manifold faces, 
locating notches, and height bosses are 
machined successively. Timing is pre- 
cise and permits no lost motion—while 
one station is loading or unloading, 
another is in operation. AM—Mar 14 
*55, p178 


Broaching die in hydraulic press pro- 
duces serrations on end of worm shaft. 
Work is held in fixture with air-oper- 
ated clamp. Coolant flows through die 
which is held in the ram and guided 
by pins. When die is worn, after 2700 
pieces, it is turned over and opposite 
side used. AM—May 9 ’55, p156 


Internal gears for automotive transmis- 
sion pumps are broached, two at a 
time, on specially designed 72-in, hori- 
zontal Red Ring broach made by Nat'l 
Broach & Machine Co. Tooth involute 
profi error is held within +0.00025 
in., spacing within 0.0005 in., lead error 
within 0.0003 in., and lead variation 
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within 0.0005 in. Buttons following fin- 
ishing teeth machine ID concentric with 
PD. AM—May 9 ’55, p158 


Dovetails are broached in compressor 
wheels and turbine rotors on triple-ram 
90-in.-stroke, 15-ton LaPointe vertical 
machine. Adjustable indexing fixture is 
positioned in front of left-hand broach 
for roughing all slots, indexed to right- 
hand tool for intermediate cutting, then 
to center for finishing. Time is 1% hr 
per wheel. Machine is set in pit for easy 
working height, chips are removed by 
conveyor. Lubricant is Vantrol 5495A 
and 5495X in equal parts. AM—June 
6 *55, p142 


Vane slots for stator rings are broached 
in CRS half-rings in LaPointe 20-ton, 
90-in.-stroke horizontal machine. Fixture 
is tilted on trunnions to suit angle, 
moved sideways to accommodate differ- 
ent diameters, indexed automatically. 
AM—June 6 °55, pl45 


TAPPING AND THREADING 
Special Tapping Machines 


Special machine, made in Remington- 
Rand shop, taps 240 holes in rows of 
five. Center-to-center spacing is 0.156 
in., row-to-row, 0.090 in. Thread is 
special form, 0.072-in. dia, 48 tpi. AM 
—Aug 16 ’54, pl44 


CHANGE FROM SINGLE-SPINDLE tapping 
to automatic Natco multi-tapper was dic- 
tated by production improvement studies, 
increased production from 215 to 500 per 
hr. Machine has Bellows indexing table carry- 
ing six fixtures which are manually loaded 
and unloaded. Work is clamped auto- 
matically by Meade air clamps actuated as 
table rises to bring work to taps. Work 
cycle, clamping, feeding, and releasing are 
automatic. AM—Jan 3 ‘55, pll6 
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Automatic tapping and countersinking 
machine built in Remington-Rand plant 
handles parts with 1080 holes with tools 
arranged in groups of six. Machine was 
built around standard drillpress and tap- 
ping head, and indexing of work is by 
air cylinders and ratchet mechanism. 
AM—Aug 16 °54, p144 


Both ends of Chrysler engine blocks are 
tapped on special machine equipped 
with indexing fixture. Work is delivered 
to machine by transfer bar from Sny- 
der machine. AM—Nov 8 °54, p158 


Automatic Morton tapping machine taps 
holes in both ends of galvanized tanks. 
Wheeled fixture loads and positions 
work in machine, unloads it to convey- 
or for transfer to radial drill for tap- 
ping side holes. 4M—May 23 °55, p147 


Terminal clips are countersunk and tap- 
ped, four at a time, on special Hole Engrg 
machine equipped with rotary indexing 
table and linked to V & O press. Parts 
are blanked from coiled strip, transferred 
automatically to fixtures on table, coun- 
tersunk, tapped, and ejected. Production 
is 3600 per hr. AM—July 18 ’55, p137 


Tapping Special Materials 


Avoid tap breakage when tapping Amp- 
co 24 bronze by grinding taps with zero 
or negative rake and a chamfer of 10 
to 15° for a length of two or three 
threads to provide strength. A 12 to 18° 
spiral point, extending beyond the first 
full thread is helpful. Hand tapping 
with plain soda water produces good 
results. AM—Aug 2 °54, p108 


Recommended speed for tapping ti- 
stainless is 40 to 60 sfpm, using Sulflo 
compound brushed on the tap. AM— 
Sept 13 °54, p144 


Keep taps sharp for tapping stainless 
steel. A 50% thread is preferred, with 
75% as maximum. Take precautions to 
prevent chip jamming. AM—Sept 27 
54, p35 


For tapping SAE 4140 steel, Towmotor 
Corp found it could increase tap life 
from 40-50 to 800 pieces per grind by 
chrome plating the taps with a 0.0002- 
in. flash. Work is done in the toolroom 
in a Chromaster unit and results are 
better than with commercial hard 
chrome. AM—Aug 16 54, p142 


Tap Hevimet (high-density alloys) with 
HSS taps and sulfurized oil at a speed 
of 60 sfpm. AM—Feb 14 ’55, p169 
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Titanium is difficult to tap, and best 
results are obtained with a 65% thread. 
Gun-type taps are effective, as they push 
the chips ahead. Use two-flute taps 
under %-20; three flutes for larger sizes. 
Cut at 40 to 50 sfpm for commercially 
pure material; 20 to 30 sfpm for alloys. 
Use sulfurized or chlorinated oils. Re- 
lieving the tap land is often beneficial. 
AM—April 11 °55, p139 


Tapping . . . General 


Best practice when tapping with mist 
coolant is to use two streams of cool- 
ant 180° apart. AM—Aug 2 °54, p1l27 


Tap life at OK Rubber, Inc, has been 
increased from 150 to 300 holes with 
no perceptible wear, quality has been 
improved, and speed raised 38% by 
use of a Norgren Spray-Lube system. 
Job was tapping %-in. holes in 8620 
plate 1%-in. thick on a Carlton radial. 
AM—Jan 3 °55, pl37 


Exact tap-drill size is unimportant in 
static assemblies if thread height ex- 
ceeds 60%. This can effect considerable 
saving in tapping costs by reducing 
thread height from 75% to 60 or 65%. 
For short length of engagement or less 
than 50% height, holes should be sized 
accurately by reaming or boring. AM 
—Dec 20 °54, p132 


Its good practice to inspect all taps be- 
fore putting them into service. They can 
meet all specifications and yet give you 
tapping troubles because of many factors 
not usually covered by standard specifica- 
tions. AM—July 4 °55, p101 


Check concentricity of tap shank with the 
threads. If runout is less than 0.002 in., 
it will probably not affect tap life or hole 
finish. If it is over 0.003 in., particularly 
on taps under % in., tapped hole will be 
outside of limits, and the tap and machine 
spindle will be unevenly loaded. AM— 
July 4 °55, p101 


Examine the concentricity of tap flutes to 
tap body. Variations in flute form, depth, 
or concentricity will change the cutting- 
edge angle and will affect life, finish, and 
power requirements. Comparative flute- 
to-flute readings at the same location 
within 0.010 in. to 0.015 in. should be 
acceptable. AM—July 4 55, p102 


For satisfactory tap performance, check 
to see that chamfer is below root dia, 
that cutting-edge angle appears consistent 
on all flutes, that teeth and chamfer cut- 
ting edge are free from defects, that 
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there are no grinding burns, and that 
chamfer cutting-edge angle is correct. AM 
—July 4°55, p104 


Soft taps will give trouble. Check hard- 
ness on front, shank, or square. Body 
hardness should be R 62-65; shank or 
square may be slightly softer. If proper 
equipment is not available, check with a 
file on the heel of the land. AM—July 4 
°55, p104 


Check pitch and PD of taps before using. 
Also check body and shank dia, web 
concentricity, and thread and chamfer 
concentricity. AM—July 4 °55, pi04 


Tap chamfer should be concentric with 
the shank. Eccentricity will cause ex- 
cessive tool wear and probable chipping 
or loading, with resultant damage to the 
hole. Torque will also be increased. Lim- 
its for runout should be 0.001 in. up to 
%.in. dia; 0.002 in. from %- to %-in.; 
0.003 from %- to 1%-in. AM—July 4 
55, p102 


Threading . . . General 


Special Lees-Bradner Cri-Dan machine 
is employed for cutting internal 8-start 
threads on camera focusing nuts which 
have long runs. Purchase was justified 
by the production required. Modified 
Bokum single-point chasing tool cuts the 
threads, form tool chamfers end and 
removes burrs. Feed is adjustable from 
0.004 in. for roughing to a few tenths for 
finishing. AM—Jan 3 °55, p114 


For threading SAE 4140 steel. Tow- 
motor Corp found it could increase 
chaser life from 40-50 to 800 pieces per 
grind by applying an 0.0002-in. flash of 
chrome plate. Work is done in the tool- 
room in a Chromaster unit, using a 
“thief” to avoid uneven plating. Results 
are better than with commercial hard 
chrome plating. AM—Aug 16 °54, p142 


Castings for electrical fittings, either 
aluminum or CI, are threaded directly 
from the casting with carbide-tipped 
cutters which both remove the skin and 
cut the thread. Work is done on a 
modified planetary miller with cutters 
having 7° back relief, 5 to 7° face 
angle. AM—Aug 16 °54, p157 


Normal thread angle is the angle on the 
cutter blade that produces the sloping 
sides of an Acme thread. It is less than 
the nominal 29°. Tables are given for 
normal thread angle for helix angles 
from 0 to 22°, and for the width of the 
flat for threads from 4 to 16 tpi and 
helix angles from 0 to 24°. AM—Sept 
27 °54, pl47, 149 
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MODIFIED LATHE holds differential housings on index plate mounted in place of cross- 
slide for threading both ends. Sensitive radial drill at back of lathe drills oil-line holes 
without removing work from machine. Self-opening diehead is mounted on lathe spindle. 


AM—Dec 20 '54, p!09 


Aluminum meter shafts, “%-in. dia, are 
threaded with 1-, 2-, 3-, or 4-start worms 
on B & S No. 0 screw machines, using 
single-point tool and thread-chasing at- 
tachment. Threads are 1/32 in. deep and 
cannot be cut with a die because of dan- 
ger of tearing and bending. About 30 
passes are required, and time is about 18 
sec for a triple-start thread. AM—July 
18 °55, p131 


PLANING AND SHAPING 


Stainless steel turbine blades are rough 
and finish contour-planed on _tracer- 
controlled hydraulic planer, using HSS 
tools. Blades 18 to 32 in. long are cut 
at 14 strokes per min, with 0.008- to 
0.010-in. feed per stroke. For roughing, 
mist cooling is used; for finishing, a 
mixture of kerosene and oil is brushed 
on work. AM—Aug 2 °54, pi24 


Keyways in forged Nitralloy G (Bhn 
207-241) spindles 75 in. long, %-in. 
deep, 0.575 in. wide are cut with 18-4-1 
HSS tool. Roughing speed is 30 fpm, 
feed 0.008 in. Original practice was to 
drip oil on work ahead of tool. Finish 
was poor, with annoying fumes. With 
mist cooling, fumes are eliminated, and 
finish and tool life greatly improved. 
AM—Aug 2 ’54, p130 


Finish planing can replace scraping and 
grinding and produce a finish of 3 to 
12 mu in. Machine must be in first-class 


condition and be reserved strictly for 
finishing. Tools must be extremely rigid 
but may be straight or curved. Coolant 
may be kerosene, which will darken the 
surface, or 0.03% solution of potassium 
bichromate, in which case surface must 
be degreased. Russians claim saving of 
10,000 man-hr on 34 pieces, over scrap- 
ing and grinding. Depth of cut should 
be 0.020 to 0.030 for first cut, 0.002 to 
0.003 for finish; speed is 50 to 70 fpm 
for first cut, 12 to 40 fpm for finish. 
AM—Jan 17 °55, p104 


T-SLOT CUTTING on steel weldment was 
extremely difficult when done dry. Carbide 
tool overheated and broke frequently; HSS 
tool overheated and chips fused, turning 
dark blue. When two mist-cooling nozzles 
were applied with |6-to-| mixture, chips 
came off in flat spiral and were not dis- 
colored. AM—Aug 2 ‘54, p129 


American Machinist ¢« MID-NOVEMBER, 1955 


104 AA 


Special setup on open-side planer is 
used to roll sheet lead to exact thick- 
ness with a tolerance of +0.0002 in. 
Machine operates at 20 fpm and re- 
duces 0.001 in. per pass. Roller must be 
set at slight angle to compensate for 
deflection of crossrail. See illustration 
under Other Machining Operations. 4M 
Feb 28 55, p109 


Increased span between side columns 
of 24-ft planer was obtained by bolting 
extension block into the head. Rail was 
cut and similar extension welded into 
place. Planer will now handle work to 
6 ft, 10 in. wide at General Iron Works, 
Denver. AM—Mar 14 ’S5, p151 


Studies of planer operations at Giddings 
& Lewis plant reveal that the average 
planer runs only 43% of the time, the 
balance being required for handling, 
setup, and tool changes. This probably 
holds true in most similar shops. Reduc- 
tion of these times therefore offers 
greater field for improving efficiency. 
Gang and shear-type tools help mate- 
rially in reducing downtime and permit 
application of higher percentage of 
power. AM—May 23 ’55, p119 


Higher planing speeds, reduced down- 
time for tool changes, and lower pro- 
duction costs have been achieved at 
Giddings & Lewis by development of 
new cutting tools. See under Tooling. 
AM—May 23 °55, pli7 


Edges of zirconium sheets are planed to 
dimension before welding, using an alloy 
tool with 3° clearance and 67° lip angle 
at 40 fpm. AM—July 18 ’55, p119 


Hevimet (high-density alloys) can be 
shaped with carbide grade equivalent to 
883 or 44A. Use same cutting angles 
as for milling and perform work dry. 
AM—Feb 14 °55, p169 


SAWING AND CUTTING OFF 
Bandsawing 


Friction band sawing of stainless steel 
is being performed by Ryan Aeronau- 
tical, using box-strapping at 4500 sfpm. 
Material worked well for some cuts, 
but heavier-gage metals were cut better 
with home-made spring-steel toothless 
blades which have less tendency to loos- 
en. AM—Oct 11 °54, p185 


Friction sawing of titanium has been 
performed successfully at Ryan Aero- 
nautical. Home-made blades of spring 
steel operated at 4500 sfpm were cheap- 


B23 





AM production nuggets . .. MACHINING 
1M TA RA 
} 


er and much more effective than pur- 
chased toothed blades. In sawing out 
a T-shaped piece, the two blocks left 
were worth $320; if milled out, only a 
pile of chips would have been left. AM 
Oct 11 °54, p185 


Extrusion dies, 4 to 26 in. thick are 
bandsawed on giant DoAll Contour- 
matic machine. All functions are power- 
operated and electronically controlled 
from adjustable platform. Machine is 
15 ft high, uses 40-ft HSS blades, and 
has 3-hp motor. AM—Dec 6 '54, p164 


SLOTTED METAL POST (under workpiece) 
guards bandsaw blade while one hole is 
being enlarged and other parts cre already 
strung on saw. Unfinished work rests on table, 
finished is clamped to machine frarr<, above. 
Idea allows stringing up to 12 pieves on saw 
blade. Formerly, blade had to be broken and 
rewelded for each single part. AM—Oct 25 
‘54, pl24 


giant bandsaw are console-mounted on ad- 
justable platform. Workpiece movement is 
controlled by handwheel, gages indicate 
cutting conditions, including speed, feed, 
band tension, and feed pressure. If feed 
pressure exceeds preset overload, feed stops 
until saw cuts itself free. Distortion-free 
mirrors permit operator to observe blade 
and scribed lines. Blade is cooled and lubri- 
cated by 50-! soluble oi! mist. AM—Dec 6 
‘54, pl 64 
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TELESCOPING LEG for DoAll bandsaw per- 
mits operator to change table angle easily 
when cutting variable contours. Leg is 
anchored to machine base and pivoted under 
table. After adjustment, friction lock is 
tightened to take weight off leg. AM—June 
6 ‘55, plé60 


Sawing and Cutting Off .. . 
General 


Castings of Ampco 24 alloy should be 
cut with a rubber wheel because of the 
abrasive action of the material on saws. 
AM—Aug 2 ’54, p107 


Automatic press cuts off bars to required 
length and delivers them to feed shuttle 
from which they are transferred to a con- 
veyor for delivery to induction heating 
unit. AM—July 18 °55, p118 


Reciprocating saws may be used for 
sawing stainless steel. Refer to manu- 
facturers’ data for correct speeds and 
feeds. High-speed bandsaws with dull 
friction teeth, and high-speed abrasive 
disk cutting are also successful. AM— 
Sept 27 °54, p136 


Special Newton cold saw with 100/125- 
hp motor cuts ingots for extrusion press. 
Blade is 96 in. in dia, % in. thick, with 
72 teeth, runs at 60 to 180 rpm. Can 
saw billets up to 37 in. in dia. Hy- 
draulic carriage feed is adjustable from 
1 to 100 ipm. AM—Dec 6 °54, p165 


Titanium particles produced by sawing 
are subject to ready ignition, causing a 
serious fire and explosion hazard. Use 
water-base coolant, and do not allow 
chips to dry out before removing to 
outdoor storage. AM—Mar 28 ’55, p149 


Titanium may be cut with a hacksaw 
having HSS blades with 4 to 6 teeth 
per in. Saw should be in excellent con- 
dition and equipped with positive feed. 
Alloys around 300 Bhn can be cut at 
60 to 70 strokes per min, and feed of 
0.012 in. per stroke. Blade tension 
should be high. Use sulfurized or chlor- 
inated oil. AM—April 11 °55, p139 


Consider wet-abrasive cutting for ti- 
tanium, with oscillating wheel for bars 
under 3 in. For larger bars, rotate the 
bar. Use water-base cutting fluid. Allison 
C60-N-RW3 or C90-NRL wheels are 
recommended at speeds of about 7000 
sfpm. Cutting rate should be about 3 
sq in. per min. AM—April 11 °55, p139 


Slotting operation in  densified-wood 
knife handles is performed by a saw 
blade mounted in a vertical miller. 
Work is carried in eight fixtures on a 
rotary table, and is ejected automati- 
cally. AM——Nov 22 °54, p147 


Mist cooling applied through three noz- 
zles to either HSS or carbide-tipped 
saws on a milling machine shows nota- 
ble increase in tool life. AM—Aug 2 
"54, pl25 


TOUGH CUTOFF JOBS can be handled 
effectively by brazing a carbide blank to the 
side of a steel shank on one surface only. 
Do not step the steel. If overhang is over 
9/16 in., braze standard STB strip of 55A to 
side of shank, then braze a slightly wider 
cutting tip of desired harder grade to top. 
AM—Jan 17 '55, pl03 


HONING AND LAPPING 


Cylinder bores are honed at Pontiac in 
special Micromatic machines. Work is 
transferred automatically from finish 
boring operation to rough honing, and 
again from rough to finish honing. Ker- 
osene coolant is cleaned by Barnesdril 
magnetic separators and Delpark filter, 
then refrigerated to maintain constant 
70° temperature. AM—Nov 8 °54, p138 
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Main bearings of Pontiac’ cylinder 
blocks are finish honed on Micromatic 
machines. Special automation equipment 
loads and unloads machines and turns 
blocks on end, also transfers them to 
Sheffield inspection machine for inspect- 
ing main bearings and bores. AM— 
Nov 8 °54, p139 


Special Micromatic indexing machine 
hones 80 cams per hr. Fixtures are 
opened and closed automatically at two 
stations for loading and unloading. 
Other stations carry cams under eight 
vertical heads, each of which hones one 
lobe. AM—Nov 8 °54, p146 


Transfer bar moves Chrysler blocks 
from free conveyor to battery of two 
Micromatic hones where cylinder bores 
are finished. Each bank of four bores 
is honed with the same honing tool and 
stones. Storage conveyor holds the 
blocks when International washer, into 
which they go next, is loaded. AM— 
Nov 8 °54, p157 


Honing attachment on a 5A Carlton 
radial drill is used by Westinghouse for 
finishing holes from 2 to 5 in. in dia. 
Made by Carlton, it has a stroke of 5 
to 24 in., and will produce finishes 
within 1 mu in. on either through or 
blind holes. Coolant is held in a sepa- 
rate tank. d4M—Dec 20 °54, p2 


Special taper honing machine built by 
Barnes Drill Co, engineered and tooled 
by Micromatic Hone Corp, will hone 
dias from 8.5 to 42 in., and lengths up 
to 70 ft. Machine is 186 ft long, with 
75-hp head drive. On 11%-in. dia, 19-ft 
long gun jacket, step honing took 16 hr, 
final taper honing 7 hr. Previous method 
of taper reaming took 65 hr and was 
not satisfactory. AM—Mar 28 °55, p120 


First step in taper honing gun jacket 
is to hone straight 10-in. sections in- 
creasing in dia by 0.007 in. per step, 
using manual control. Second step pro- 
duces even taper by use of sine bar 
attachment which controls opening of 
stones and following spider. Gaging 
head checks size at 10-in. intervals to 
within 0.0005 in. in any one interval. 
True taper is held within 0.001 in. for 
entire 200-in. length of jacket. AM— 
Mar 28 °55, p120 


Taper honing of large-caliber gun jack- 
ets is performed successfully at Water- 
vliet arsenal. Process is 60% faster and 
75% cheaper than taper reaming, taper 
variation is under +0.0005 in., and 
surface finish is 30 mu in. rms, but can 
be 6 mu in. if needed. 4AM—Mar 28 
55, p118 


CYLINDER BORES in Chevrolet blocks are 
honed in vertical position to save floor space 
and avoid deflection of heavy spindles. 
Blocks are handled in pairs—tilted in one 
direction for honing first four holes, then 
in another direction for second four holes 
under second set of four spindles. AM— 
Mar 14 ‘55, p1l77 


Piston bores for power-steering units 
are honed within 0.0003-in. total tol- 
erance on Micromatic unit equipped 
with automatic, double-end fixture. Free- 
dom of movement for perfect balance 
of work during the operation is achieved 
by pivot pins that engage the piston 
slightly above radial center. One opera- 
tor handles two setups and checks each 
bore individually with Sheffield Preci- 
sionaire with carbide spindle. AM— 
May 9 °55, p155 


Spherical radius is honed on tapped 
heads on indexing-type vertical-spindle 
Hoern & Dilts machine equipped with 
automatic loaders so six parts are load- 
ed at once. Work is delivered to dia- 
phragm chucks under spindles via feed 
tracks. Parts are semi-finished at sec- 
ond index, finished at third index, then 
ejected to slide rails of another auto- 
mation unit. AM—May 23 ’55, p128 


Special automatic lathe Superfinishes 
hub face to 32 mu in. and a 45° cham- 
fer to 20 mu in. for sealing purposes 
on Packard transmission part. A cup 
wheel is employed for the hub face 
and a special stick stone for the sealing 
chamfer. Production is over 50 per hr. 
AM—Nov 8 °54, p148 


Rough lapping of broached ring gears 
removes majority of burrs, throws small 
burrs back into teeth. Wire brushing 
throws them back out again; after which 
finish lapping removes them and estab- 
lished thickness of the work within 
0.0003 in. and to a surface finish of 
50 mu in. AM—May 9 ’55, p159 
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Diamond lapping of carbide tools pro- 
duces a finish of 1 mu in. at Douglas 
Aircraft, and gives an increase in tool 
life of from 200 to 400%. In addition, 
it permits large increases in speed and 
feed, frequently allows finishing work 
in one cut. dM—June 20 ’55, pi21 


Felt pad, 4-in. thick, distributes weight 
evenly over group of rings on lapping ma- 
chine. If parts are weak, thin, or badly 
warped, %4-in. sheet of rubber may be 
used instead. AM—July 4 ’55, p111 


Lapped parts are polished for appearance 
and to allow optical inspection. Work is 
done by stretching 4/0 paper over lapping 
table, holding with double-faced adhesive 
tape, and using %-in. rubber pad under 
lapping heads. Polishing takes 3 to 4 min; 
hand polishing is faster for small lots. 
Paper is cleaned with tissue moistened 
with alcohol. AM—July 4°55, p111 


Finest polishing is done with lead-alloy 
plate on lapping table, charged with abra- 
sive grain by running conditioning rings 
over surface spread with abrasive. Charge 
will last 2 to 3 hr. Recharging is done by 
sprinkling abrasive on plate, rubbing it in 
with optically flat hard steel block. Rub- 
ber pads hold parts down during polish- 
ing. AM—July 4 ’55, p1il 


ELECTRICAL DISCHARGING 
MACHINING 


Electrical-discharge machining service 
is offered by Electrosize Inc, Schiller 
Park, Ill. Service includes research and 
development, dies, molds, grinding, form 
drilling, and production of precision 
parts from carbide and other hard 
metals. 4M—Jan 17 °55, p85 


Brass electrodes used for electrical-dis- 
charge drilling tend to produce a slight 
taper in the holes. That’s an advantage 
for dies, but if you want to avoid it, 
spray the electrode lightly with plastic 
from an aerosol dispenser. (It’s the stuff 
used in the home for preventing tarnish 
on polished brass.) An economical in- 
sulator, it doesn’t contaminate the elec- 
trolyte. AM—May 9 ’55, p177 


Special shapes on prototypes or small- 
quantity parts are produced in Elox ma- 
chine at GE gas turbine piant. Opera- 
tions include drilling hard materials, 
shaping hollow buckets, and making 
forming dies. AM—June 6 ’55, p148 


ULTRASONIC MACHINING 


Ultrasonic machining produces carbide 
dies for type kneading. Dies made from 
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CA 20 or K 90 carbide have produced 
20 times as many pieces as those made 
of hardened steel in 16 months, and are 
still in service. Formerly, 2567 steel 
dies were used per year at a cost of $6 
per die for maintenance labor. Carbide 
dies produced an equal number of parts 
for only $300 in labor. AM—Aug 30 
"54, p85 


Carbide type-kmeading dies are pro- 
duced on Sheffield Cavitron machine, 
using production pieces of type as the 
tool. Brass would last longer, but steel 
type is available and cheap, so 3 to 5 
pieces are used in making each die. 
Cavities are roughed with 250-grit boron 
carbide to 0.020 in. depth (within 0.005 
in. of finished size), then finished with 
600-grit. Total time is 7 min, including 
96 sec of cutting time. AM—Aug 30 
54, p86 


Original dies for new type faces are 
made from steel and are required to 
produce only a few pieces which are 
then used as tools to make carbide dies 
on Cavitron machine. Design is drawn 
50 times finished size, reduced to 20 
diameters on-a_ steel-plate master on 
Gorton engraver. Original die is then 
cut from this master on a special Rem- 
ington-built engraver. Steel master may 
be replaced by photo-engraved Photo- 
ceram glass plate to eliminate first en- 
graving step. AM—Aug 30 °54, p86 


Cutting ability of Cavitron machine fre- 
quently improves as hardness of the ma- 
terial increases. Cutting action depends 
entirely on vibration in sonic range, or 
higher, and is independent of hardness 
or brittleness of material or its elec- 
trical conductivity. Cutting, drilling, tap- 
ping, and other operations can be per- 
formed to close tolerances, with no 
burning, checking or discoloration. AM 
—April 11 °55, pl14 


Cutting by ultrasonic action depends on 
abrasive, bombardment, and cavitation. 
Granular abrasives include boron car- 
bide, silicon carbide, and aluminum ox- 
ide. These must be harder than the 
workpiece. Liquid carrier, such as kero- 
sene, conveys abrasive to working zone 
and removes abraded material. Accelera- 
tion of abrasive grains is up to 150,000 
G, and frequency of vibration is up to 
30,000 cycles per sec. AM—April 11 
55, pll4 


Roughing operations with 280-grit boron 
carbide can be performed to tolerances 
of +0.0005 in., with finishes of 25 mu 
in. rms. For greater accuracy and finer 
finish, one or more finishing cuts with 
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finer abrasive may be made. 4M—April 
11 °55, pll4 


Minute round or irregular orifices for 
air-gage bore-spindles can be cut by 
ultrasonic machining after hardening, 
with resultant reduction in heat-treat 
loss and cleaning, plus better gage per- 
formance. AM—April 11 °55, pill4 


Irregular opening in progressive blank- 
ing die can be produced directly in 
hardened block to close tolerance. This 
is cheaper and better than the conven- 
tional method of splitting the block to 
permit grinding the shape. AM—April 
11 °55, pli5S 


Carbide draw dies for wire and bar are 
readily made by ultrasonic machining. 
This is cheaper and easier than the con- 
ventional method of pressing and sinter- 
ing the form, then lapping with diamond 
abrasive. Only low-cost abrasive and 
semi-skilled labor are required. Final 
sizing and polishing are quickly done 
by conventional lapping techniques be- 
cause only small amount of metal must 
be removed. Dies as small as 0.012-in.- 
dia opening are readily produced. AM 
—April 11 °55, pl15 


Hexagonal-nut driver, of carbide, was 
cut ultrasonically from solid to replace 
hardened toolsteel part. Saving was 
70% over conventional method, plus 
greatly increased wear life. AM—April 
11, °55, p1l16 


Slotted jet strips for air snap gages 
were made by slotting two sections with 
diamond wheel and brazing together. 
Scrap loss was 50%. Slotting is now 
done with ultrasonics from the solid, 
and loss is under 2%. AM—April 11 
55, pll6 


Close-tolerance rectangular slots with 
maximum corner radii of 0.002 in. are 
produced by ultrasonic cutting in a 
fraction of former time. Machine has 
two fixtures, one for roughing with 280- 
grit, other for finishing with 800-grit 
boron carbide abrasive. Plunjet air gage 
connected to Sheffield Precisionaire gage 
helps locate tool above each hole. AM 
—June 6 °55, pl61 


TRANSFER MACHINING 


Transfer machine in Russian plant turns 
armature shafts in automatic sequence. 
Operations include facing, centering, 
and several turning operations. Recipro- 
cating transfer bar is employed. AM— 
Oct 11 °54, p168 


Processing connecting rods on a Green- 
lee transfer machine eliminates eight 
conventional machines at Pontiac. Op- 
erations include milling sides of crank 
holes, drilling, probing, and reaming pin 
holes, cutting off caps, and automatic 
inspection of both parts in a Sheffield 
gage. AM—Nov 8 ’54, p123 


Connecting rods and caps at Pontiac are 
machined separately in Greenlee ma- 
chine where oil and bolt holes are 
drilled, chamfered, and counterbored, 
and oil grooves and locating slots are 
milled. Rods and caps are unloaded 
automatically into a conveyor for trans- 
fer to grinding operation on joint faces. 
AM—Nov 8 ’°54, p123 


Crankpin holes in Pontiac connecting 
rods are semi-finish reamed, pin holes 
finish reamed, and both chamfered at 
first six stations of 14-station Greenlee 
machine. Automatic gage then rejects 
parts not to standard, after which pin- 
hole bushing is assembled, burnished, 
drilled for oil holes, and chamfered at 
both ends. See illustration under In- 
spection. AM—Nov 8 °54, p124 


Hoern & Dilts 8-station rotary machine 
mills weight pads, core-drills pin holes, 
drills and reams two holes in weight 
pad, mills a retainer ring groove, and 
chamfers the pin hole in Pontiac pis- 
tons. Completed parts are directed into 
chutes that carry them to belt conveyor 
for transfer to 8-spindle automatics. 
AM—Nov 8 °54, pi25 


Buhr rotary transfer machine is loaded 
manually with camshafts delivered by 
conveyor. Eight-station machine has 
side and rear heads, and a trunnion-type 
fixture for drilling, tapping, and cham- 
fering all holes, as well as milling a 
keyway. AM—Nov 8 °54, p129 


Automatic drilling of Pontiac crank- 
shafts is done in a Krueger-Barnes ma- 
chine having 17 heads equipped with 
HSS drills. Sixteen holes are drilled in 
various locations. Progressive drilling is 
employed to reduce tool wear; first drills 
enter to a specific depth, subsequent 
drills follow through. Inspection station 
just ahead of unloading employs air 
pressure to check whether holes have 
been drilled through and to detect 
broken drills. Light panel indicates sta- 
tion at which trouble occurs. AM— 
Nov 8 °54, p133 


Drilling, reaming, and chamfering of all 
bolt, water, valve-guide, and dowel holes 
in Pontiac cylinder heads is performed 
on Natco 21-station machine which also 
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mills ends. Built-in Sheffield unit auto- 
matically gages dowel hole spacing. AM 
—Nov 8 °54, p134 


Multiple operations performed on 18- 
station WF & John Barnes machine 
include drilling and reaming; pressing 
in valve-guide bushings; boring, ream- 
ing, and burnishing valve stem holes; 
and finishing valve seats. Machine is 
loaded by Wilson automation unit. AM 
—Nov 8 °54, p135 


Ingersoll 10-station transfer machine 
rough bores crank and rear cam _ bear- 
ings, mills pan rails, and drills and 
reams dowel holes in Pontiac cylinder 
blocks. AM—Nov 8 °54, p136 


Milling and drilling operations on Pon- 
tiac cylinder blocks are performed on 
18-station Ingersoll machine. Automa- 
tion unit turns blocks 90° so operations 
can be performed on ends after opera- 
tions on sides have been performed. 
AM—Nov 8 ’54, p136 


Cam bearing liners and crank bearing 
bore are finish bored in Ingersoli 10- 
station machine in Pontiac cylinder 
block line. Cylinder bores are also semi- 
and finish bored on second machine 
which also reams dowel holes, finish 
mills banks, inspects them, and cham- 
fers top and bottom of bores. AM— 
Nov 8 °54, p139 


Automatic machining of exhaust mani- 
folds for Pontiac engines is done on 
Snyder transfer machine, including core 
drilling, tap drilling, reaming, tapping, 
spotfacing, and assembly of bushings. 
AM—Nov 8 ’54, pi40 


Rough castings for Packard cylinder 
blocks are loaded into Ingersoll 11-sta- 
tion transfer machine where milling, 
boring, broaching, drilling, reaming, 
chamfering, and inspection operations 
are performed. AM—Nov 8 °54, p150 


Complete automation of Packard cylin- 
der head line is performed by a 12- 
station Ingersoll and 19-, 18-, and 5-sta- 
tion WF & John Barnes transfer ma- 
chines. Cross toolboards control tool 
wear and permit immediate replacement 
as needed. AM—Nov 8 ’54, p152 


Semi-automatic 5-station Drillunit ma- 
chine mills, drills, and taps Packard ex- 
haust manifolds. Machine is loaded and 
unloaded manually, but hydraulic 
cycling is automatic and production is 
120 parts per hr at 70% efficiency. AM 
—Nov 8 ’54, p153 
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Packard exhaust manifolds are finish 
machined in 6-station Snyder rotary 
transfer machine. Operations include 
milling, drilling, countersinking, coun- 
terboring, and tapping. AM—Nov 8 
54, p154 


Packard camshafts are loaded into Hart- 
ford Special 4-station vertical trunnion 
machine for drilling, countersinking, 
counterboring, tapping, and milling. AM 
—Nov 8 ’54, p155 


Automatic shuttle bar picks up two 
Chrysler engine blocks at a time from 
free conveyor and loads them into Sny- 
der machine for reaming valve tappet 
holes. Machine indexes to ream two 
holes (one on each side of each block) 
simultaneously until all holes are com- 
plete. Carbide tools and Ziegler floating 
holders help maintain tolerances of 
0.0005 in. AM—Nov 8 ’54, p156 


Transfer-type crankpin grinder has been 
developed by Norton and can produce 
45 to 60 shafts per hr, equal to the 
output of from 4% to 6 conventional 
semi-automatic crankpin grinders. De- 
signed for V-8 shafts, it can be adapted 
to 6-cyl shafts by addition of two extra 
stations. AM—Dec 6 °54, p198 


Sectionalized transfer machine built by 
Cross Co is designed so any of five 
sections can operate independently and 
automatically. If one section goes down, 
rest of the machine can operate; then 
down section can operate on an extra 
shift to catch up with production. AM 
—Dec 6 °54, p189 


All tools for transfer machines at Re- 
nault, France, are mounted on exten- 
sions and adjusted to gage. Length is 
standardized for all tools of same dia 
so there is complete interchangeability 
between all machines in the plant. M— 
Nov i2 °54, p2004 


All transfer machines at Renault, France 
are designed to handle the work on spe- 
cial fixtures, regardless of its shape. 
This permits standardization of the ele- 
ments of the line and is claimed to 
offset the disadvantages of fixture load- 
ing. M—Nov 12 °54, p2004 


Currency restrictions made it impossible 
for Renault Corp, France to purchase 
special machines in the US, so the com- 
pany started building standard units in 
three sizes, 1.5 to 15 hp, and making 
up its own transfer machines. Standard 
units simplify maintenance and permit 
ready interchangeability. Program has 
been so successful, company now sells 
equipment. M—Nov 12 °54, p2001 
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Transmission cases for Lincoln & Mer- 
cury transmissions are machined in large 
part on Snyder transfer machine. Cy-Co- 
Trol boards hold replacement tools for 
each station; Cyclemeters show number 
of parts any particular tool can make 
before replacement, thereby telling tool- 
setters when to make changes. AM— 
Feb 28 °55, p104 


Provision for possible future changes 
on Chevrolet cylinder block line is made 
by having seven idle stations in 25- 
station transfer machine. 129 spindles 
drill and chamfer all holes at front end 
of block, ream oil gallery holes, and 
rough ream front cover and clutch hous- 
ing. Gallery holes are inspected for 
leaks with 70-lb air pressure. AM— 
Mar 14 ’55, p177 


Entire hull of M59 vehicle is handled 
on transfer machine for milling, drilling, 
tapping and boring. Work is carried on 
wheeled carriage, running on rails, posi- 
tioned at six stations by locating pins 
which engage bushings in carriage. 
Handwheels clamp hull to damp vibra- 
tion during milling operation. AM—Mar 
14°55, p131 


Drum-type transfer machine at Stand- 
ard Motors, England, has three-station 
trunnion-mounted, indexing workholding 
fixture. Clutch and gearbox housings 
are rough and finish bored for main 
and countershaft bores within a toler- 
ance of 0.0008 in. Finish boring is with 
single-point boring bars mounted in non- 
rotating quills. M—Mar 11 °55, p417 


Rear axle housings are machined com- 
plete on transfer machine at Morris 
Motors, England. Operations include 
turning and boring both ends and ma- 
chining the banjo bowl. Machine will 
handle three different lengths of hous- 
ings, each having different hole spacing 
on the banjo face. Setting the heads to 
the desired length of axle automatically 
sets the trip on one of three drill units 
so it will operate and the other two will 
not. M—March 11 ’55, p416 


British automobile industry is making 
much wider use of transfer machines, 
of both in-line and rotary-index types. 
Feature of these machines is the use of 
standard-unit heads and other elements 
to increase flexibility and lower costs. 
M—Mar 11 °55, p407 


Transfer mechanism links two Gleason 
Revacycle machines at Standard Motors, 
England. Blanks are loaded into first 
machine from magazine for rough ma- 
chining, then transferred by pickup arm 
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to magazine of second machine for fin- 
ishing. Completed gears are ejected into 
chute. See illustrataion under Gear Cut- 
ting. M—Mar 11 ’55, p44l 


PUSHRODS ARE MACHINED on both cup 
and ball ends in 12 sec on drum-type ma- 
chine at Morris Engines, England. Three 
stations complete the ball end, five the cup 
end. Ball is machined by eccentrically 
mounted form cutters moving around the 
work. Pieces are cam-clamped automatically 
into the nine fixtures as they approach the 
tools, released automatically after machining. 
M—Mar |! ‘55, p4/8 


AUTOMATIC CONTROL 
AND INSTRUMENTATION 


Tape preparation for numerical control 
would normally be performed by engi- 
neering or tooling dep’t but, in some 
cases, for short non-repetitive runs, op- 
erator might be equipped with keyboard 
and tape-punch. He could then set up the 
program on tape from a chart. AM— 
Oct 25 °54, p136 


Centralized control of several machines 
by numerical control is made possible 
by NC director or by magnetic tape 
controller, with tape produced by a 
director. Accessory tables, with NC, may 
be made available for standard machine 
tools. AM—Oct 25 °54, p136 


Drafting machines operated by nu- 
merical control could produce exact 
drawings at high speed. Design and 
mathematical information, previously 
programmed, would be fed into director 
which would convert it into inked lines. 
AM—Oct 25 °54, p136 


Screw-machine control can be improved 
by using numerical control, especially 
where shurt runs are a problem. Li- 
brary of tapes would permit fast pro- 
duction of small lots and reduce in- 
ventory of spare parts to fill short 
orders. Plant production could thus be 
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geared more closely to sales. AM—Oct 
25 °54, p136 


Remote manufacture of interchangeable 
parts is possible by supplying sub-con- 
tractors with exact duplicate tapes. 
Modifications could be teletyped on 
tape ready to place in director, so all 
subcontractors interpret changes cor- 
rectly. Identical tape-controlled inspec- 
tors further insure uniform results. AM 
—Oct 25 °54, p137 


Small companies can employ numerical 
control by obtaining tapes from com- 
panies specializing in providing com- 
plete programming service from cus- 
tomer specifications and drawings. Large 
companies could own or lease equip- 
ment and supply tapes to their various 
plants. AM—Oct 25 °54, p137 


To save the heavy cost of forging dies 
to make only 33 pieces, an aircraft 
company produced the parts by milling 
from the solid, using numerical control. 
The entire process required only 10 
setups and 10 simple fixtures. Program- 
ming took 278 man-hr, computations 
and tape preparation 230 man-hr, but 
total setup time was only 12 hr. Thus 
total preparation time per piece was 
15% man-hr, and machining time 5% 
hr. Additional parts can now be pro- 
duced with a little time for fixture setup, 
plus 5% hr machining time. Same tapes 
can also be used to produce forging dies 
for the parts. AM—Oct 25 °54, p138 


Numerical control is not a_ strictly 
metalworking technique. It is a philoso- 
phy of control applicable to many proc- 
esses, although Metalworking will prob- 
ably be the major beneficiary of the 
system. It is based, fundamentally, on 
the concept of time as the fourth di- 
mension, using time as the measure of 
distance and the common denominator 
for all motions. AM—-Oct 25 °54, p142 


Tape reader runs tape on sprockets as 
feeler pins push through punched holes 
and actuate precision-switch contacts. 
Tape feeds from inside reel, so never has 
to be rewound; it can also be run in 
continuous loop for continuous part du- 
plication. AM—Oct 25 °54, p146. 


Simple, accurate, magnetic recording and 
playback system has been developed for 
machine tool control. Known as _ the 
Factrol system, developed by Maico Co, 
Inc, Minneapolis, it employs a metal 
comb-shaped recording head coupled to 
the cutting tool to produce the master 
tape. A scanning screw serves as the 
playback head. E—Dec °54, p144 
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PUNCHED TAPE is produced on Flexowriter 
as operator reads coded instructions and 
works keyboard. Tape may be spliced by 
running writer automatically from old tape 
up to unwanted section, hand typing a new 
section, then automatically duplicating re- 
mainder of tape. AM—Oct 25 ‘54, pl4é6 


Fully automatic LeBlond lathe setup 
turns and faces V8 crankshafts at 55 
per hr. First unit turns main bearings, 
flange and pilot, sprocket dia, and front 
end. Parts are then inspected automati- 
cally and passed to second machine 
where pin bearings are turned on two 
shafts at a time. dM—Feb 28 ’55, p160 


Extreme precision in grinding is made 
possible by new machine control called 
Electro-Autosizing, made by Industrial 
Gauges Corp, Englewood, NJ. Using 
principle of variable capacitance, the 
unit is set to a master or gage blocks 
and is said to repeat within 0.000020 
in. See illustration under Inspection. 
AM—April 11 °55, p143 


Digital computer controls operation of 
test stand for performing acceptance 
tests of speed-sensitive switches at Alli- 
son. Developed by GM Process Devel- 
opment Section, it is 20 times as fast as, 
and more accurate than, previously used 
devices. See illustration under Testing. 
AM—May 23 ’55, pl44 


+Sperry SIMAC unit employs punched 
paper tape to control automatic ultrasonic 
testing of Allison engine parts. Accu- 
rately positioned workpiece is submerged 
in water, scanned by head which tra- 
verses it radially and tilts so ultrasonic 
beam is always perpendicular to work 
surface. Results are recorded on charts. 
AM—May 23 °55, p142 


British-built Webster & Bennett ver- 
tical boring mill has built-in electronic 
controls, permitting machine to form 
turn Jaguar flywheels automatically 
while operator runs two P & J auto- 
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matics for roughing the opposite side. 
Machine stops when tracer reaches end 
of templet. M—May 20 °55, p910 


Speed-feed preselector and program 
system is now available for Carlton 
radial drills. Speed and feed can be 
preselected for next operation while 
spindle is running. Programming per- 
mits advance preselection for each op- 
eration. Unit has indexing dial to show 
operation sequence number being per- 
formed. Manual advance or reverse of 
dial permits performing operations out 
of sequence. AM—June 6 ’55, p190 


Numericord system developed by Gid- 
dings & Lewis will control multi-axis 
machine tools by punched tapes. It 
combines an electronic brain and mag- 
netic memory functions, and can con- 
trol up to five machine axes simul- 
taneously. It can also be applied to 
horizontal boring, milling, and drilling 
machines; planer-type millers; and ver- 
tical borers. AM—June 20 ’55, p167 


OTHER MACHINING 
OPERATIONS 


Mist cooling applied from 6-gal injector 
unit on a 78-in. vertical slotter increases 
tool life two to three times. Approxi- 
mately 38 ft of %4-in. copper tubing and 
synthetic rubber hose are required. AM 
—Aug 2 °54, p124 


Typewriter type segments are cut from 
contour-rolled strip steel, fins are folded 
down, scale is removed, and the char- 
acters kneaded in. Flash is then re- 
moved, and parts are cyanided to 0.003- 
in. case, and nickel plated. AM—Aug 
30 °54, p85 


Contoured holes in fabric-base mela- 
mine glass laminate material are pro- 
duced by first drilling to remove major 
part of stock, then pulverizing the re- 
mainder with a formed tool by pressure 
in an arbor press. Resultant powder 
must be removed frequently, and tool 
cannot pass through work, so stock must 
be thicker than required and be faced 
off to expose bottom of hole. Tool is 
hardened, abrasive-resistant steel with 
no rake or relief angles. AM—Oct 11 
"54, pl44 


Bearingizing unit at Packard holds an 
8-in.-dia bore within plus 0.001, minus 
0.002 in. and a 50 mw in. rms finish. 
Taper attachment in the unit permits 
adjustments for various diameters. AM 
—Nov 8 °54, p148 


Piston-pin holes are finished to 2 mu in. 
rms in a special Hesco bearingizer at 
Pontiac. Pistons are handled four at a 
time and are automatically unloaded for 
transfer to washing, weighing, inspec- 
tion, sorting, and stamping with pin- 
hole size and skirt diameter. AM—Nov 
8 °54, p128 


Special Ex-Cell-O machine grooves and 
chamfers ends of Pontiac valve stems. 
Work is loaded automatically into 6-sta- 
tion rotary machine, gripped by air- 
operated collets, machined, and auto- 
matically discharged to feed to next 
operation of semi-finish grinding stems. 
AM—Nov 8 ’54, pl41 


Automatic crankshaft balancing is per- 
formed in Gisholt machine which de- 
termines amount of stock to be re- 
moved. Four drills remove stock from 
center of counterweight and leave a 
specific amount to achieve 8 oz-in. of 
unbalance within % oz-in. AM—Nov 8 
54, p132 


New machining technique employs alu- 
minum oxide crystals, about 27 micron 
size, carried in a stream of dry inert 
gas, as a cutting tool. Stream passes 
through tungsten carbide nozzle at 1100 
fps to produce cutting action. Stream 
has no effect on soft metals but will 
cut, etch, or thread materials such as 
glass, quartz and similar materials. PE 
—Nov °54, pl46 


Burnishing or sizing of tubular sections 
by pushing a steel ball or button-type 
burnisher through the part can well be 
performed on a C-frame hydraulic press. 
Uniform pressure and controlled speed 
assist the operation, and the setup may 
include index tables or automatic load- 
ers. AM—Oct 25 °54, p129 


Stamping or marking of parts can be 
accomplished in a small hydraulic press. 
Off-dimension parts are marked with the 
same impression as those of correct 
dimensions because the hydraulic ram 
applies the same force each time the 
material is contacted. If dwell is re- 
quired, the C-frame press can be pro- 
vided with a suitable circuit. A4M—Oct 
25 °54, p129 


Die contours for extrusion dies are 
finish filed on big DoAll filing machine, 
using No. 1-cut machine files of various 
shapes to produce finish of 15 to 20 mu 
in. on hot-work tool steel. Work area 
of table is 30 in. in dia, throat capac- 
ity 38 in., work thickness 19 in. Stroke 
is adjustable from 0 to 9 in. at speeds 
50 to 350 per min. See illustration under 
Management. AM—Dec 6 °54, p165 
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PRECISION ROLLING of sheet lead to a 
tolerance of +0.0002 in. is performed on an 
open-side planer operating at 20 fpm. Sheet 
stock is placed on platen with hard steel 
strips along edges of same thickness as that 
of required sheet. Highly polished, ball- 
bearing roller has hardened rings to bear 
on side strips, is set at slight angle to com- 
pensate for crossrai! deflection, Thickness 
reduction is 0.00! in. per pass to prevent 
curling. AM—Feb 28 '55, p109 


Work can be stamped while turning in 
an automatic by use of a lettering roll 
mounted in a special holder. AM—Jan 
3 °55, p102 


Technique for engraving stamps and 
dies involves tracing the design on a 
gelatine sheet with a special scriber. 
Graphite is rubbed into scribed lines, 
then transferred to die block by rubbing 
with scriber handle. Design is routed 
out by manual manipulation of router 
leadscrews, then radii left by cutter are 
removed by hand engraving. AM—Jan 
3 ’55, p100 


Chemical “milling” developed by Chance 
Vought, called Chem-Cut, can be per- 
formed on aluminum, copper, brass, 
bronze, steel, beryllium, titanium, and 
chrome-plated sheet without affecting 
the physical properties. Pattern is trans- 
ferred to metal by photoengraving, 
lithographing, or silk-screen printing, 
using special compound. Unwanted 
metal is then etched away completely 
at 0.001 ipm. Process offers 80% sav- 
ing over drilling, routing, piercing, or 
blanking. AW—May 2 °55, p56 


CUTTING FLUIDS 


Mist and Jet Cooling 


Largest machine to which Allis-Chal- 
mers has applied mist cooling is a 30-ft 
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boring mill. Separate injectors supply 
coolant to each head through 65 ft 
of %-in. copper tubing and synthetic 
rubber hose. Toolholders are drilled so 
spray nozzles can be mounted on either 
or both sides. AM—Aug 2 °54, p118 


Over 200 applications of mist cooling 
have been made on machine tools at 
Allis-Chalmers. These range from lathes, 
milling machines, drillpresses, and small 
planers, to huge planer-millers and bor- 
ing mills. Largest machines include a 
78-in. vertical slotter, a gear shaper for 
20-ft-dia gears, a 30-ft planer miller, 
a 30-ft boring mill, and a 72-in. engine 
lathe. AM—Aug 2 54, p118 


Vaporizing cutting fluid into airstream 
has been achieved by passing the two 
streams through a Tee fitting or mixing 
valve instead of a venturi, using ma- 
chine’s flood coolant system. With fluid 
valve open, air valve closed, conven- 
tional flood cooling is obtained. With 
both valves open, fluid is vaporized and 
fluid-to-air ratio can be adjusted to suit 
the job. With air valve only open, com- 
pressed air can be employed to cool 
work and tool for dry machining. AM 
—Aug 2 °54, p119 


Two 6-gal injectors supply mist coolant 
to two rams of a 16-ft boring mill 
through separate systems, each of which 
includes a centrifugal distributor and 40 
ft of %4-in. copper tubing and synthetic 
rubber hose. Preferred pressure is 60 
psi. AM—Aug 2 °54, p120 


VAPORIZER DEVELOPED by Allis-Chalmers 
to try out spray system throughout shop is 
truck-mounted, 3-gal-capacity unit. Mixing 
valve, instead of venturi vaporizers, supplies 
two spray nozzles at ends of |2-ft-long, 3/16 
in.-dia synthetic rubber hose’ lines. AM— 
Aug 2 ‘54, pil? 
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SHEET-STEEL FRAME holds 6-gal-capacity 
injector unit and can be moved with crane 
or hoist. Unit was developed for departments 
at Allis-Chalmers where some machines use 
mist cooling on some jobs, flood coolant 
system for other jobs. AM—Aug 2 ‘54, pll9 


UP TO THREE NOZZLES [flexible tubes or 
Yg-in. metal tubes) for spray cooling are 
attached to each side of toolholder on end 
of ram of 16-ft boring mill. Tools remain 
cool even when cut is heavy. AM—Aug 2 
54, p20 


Fifty percent increase in carbide-tipped 
tool life, with increased speed and feed, 
was obtained with mist cooling. Opera- 
tion was machining hard nickel-man- 
ganese steel forgings on a 64-in. side- 
head boring mill. Only disadvantage of 
setup is that it takes 5 to 7 min for an 
adjustment of coolant-to-air mixture to 
traverse 20 ft of tubing, even at 50 psi. 
AM—Aug 2 ’54, p120 


Mist cooling has not proved effective 
when taking light finishing cuts with 
broad-nosed tools on steel shafts and 
similar parts. Allis-Chalmers mist-cools 
roughing and semi-finishing cuts, brushes 
or drips a mixture of kerosene and 
signal oil ahead of tool for finishing 
cuts. AM—Aug 2 °54 p123 


Separate hose and tube lines bring air 
and fluid to mixing valves on each head 
of 6-ft boring mill, set up to face rim 


of 72-in.-dia steel rotor spider. Pressure 
in fluid supply tank is 5 psi greater 
than air supplied to vaporizing chamber 
of mixing valves, to prevent blowback. 
AM—Aug 2 ’54, p120 


Carbide-tipped tools turn 6-in length 
of hard-facing material on 34-in. shaft, 
removing % in. of material from the 
dia. When cutting dry at 12 rprn, 0.006- 
in. feed, 1/64-in. depth of cut, only a 
few linear inches could be cut before 
tool became dull. With mist cooling, 
feed was increased to 0.012 in., depth 
of cut to 1/16 in., and entire surface 
was machined before resharpening tool. 
AM—Aug 2 °54, pi20 


Spray shoe used on 32-in. lathe under 
carbide-tipped tool has two %-in. holes 
capped with pipe plugs. A 1/16-in. noz- 
zle opening is drilled in one flat of 
each plug to permit changing direction 
of spray by turning plug. When turning 
annealed SAE 1045 steel, 6%4-in. OD, 
carbide-tipped tool lasts three times as 
long as when cutting dry. Speed is 135 
rpm, 0.021-ipr feed, %4-in. depth of cut. 
AM—Aug 2 °54, pl22 


Mist cooling has been found satisfactory 
in most cases for turning or milling 
steel with roughing and semi-finishing 
cuts, where nose of tool is buried in 
work and fairly stiff chips are produced. 
Cuts % to % in. deep have been taken 
at 0.020-in. feed on steel shafts in a 
tracer-controlled lathe. Similar roughing 
cuts—up to % in. deep and 4.020-in. 
chip load per tooth—have been taken 
with carbide-tipped face mills on heavy 
steel castings on a large planer-type 
mill, AM—Aug 2 °54, p121 


Carbide-tipped tools on turret and cross- 
slide of a turret lathe are mist cooled. 
Quick-disconnect couplings connect sup- 
ply hose to each of six turret tools 
successively moving into cutting posi- 
tion. AM—Aug 2 °54, p122 


SPRAY SHOE fits under tools on 72-in. lathe 
and is connected to manifold block on apron 
and delivers mist coolant to three nozzle 
holes which direct it along cutting edge of 
carbide tool. Installation saved several 
thousand dollars by eliminating coolant 
system and sump in foundation for 30-ft- 
between-centers lathe. AM—Aug 2 '54, p!21 
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For most metals, a relatively “wet” mix- 
ture (high ratio of fluid to air) of cool- 
ant has given best mist-cooling results. 
This is particularly true when machin- 
ing cast iron, to minimize blowing cast- 
iron dust about the work area. AM— 
Aug 2 ’54, p123 


Vertical slotter equipped with mist cool- 
ing from 6-gal injector unit shows tool- 
life increase of two to three times. Cool- 
ant is fed to toolholder of 78-in. ma- 
chine through 38 ft of %%4-im. copper 
tubing and synthetic rubber hose. AM 
Aug 2 °54, pi24 


Sawing and slotting operations on a 
milling machine show notable increases 
in tool life on HSS or carbide-tipped 
tools when mist cooling is applied 
through three or more nozzles. AM— 
Aug 2 °54, pi25 


Planer-type miller with four 30-hp heads 
is arranged for either flood or mist cool- 
ing by joining fluid and spray lines at 
Tee fitting and selecting either by choice 
of valves. Distributors are used at each 
head. AM—Aug 2 ’54, p125 


Mist or flood cooling is applied to each 
75-hp head of a planer-miller through 
Tee connection of fluid and air lines. 
With 14-in.-OD carbide face mill, cast 
steel casing is roughed at 60 rpm with 
10-ipm feed and depth of cut of % to 
% in. For fine finish, cutter operates 
at 87 rpm, 3%-ipm feed, 0.004-in. 
depth of cut. Four nozzles distribute 
spray over cut to produce good finish. 
AM—Aug 2 °54, p126 


Drilling 9/64-in. holes in Series 300 
stainless steel with mist cooling permit- 
ted 175 holes to be drilled without re- 
sharpening tool. Tests showed that drill- 
ing dry would require drill changes 
every 3 to 6 holes. Coolant was sprayed 
through almost vertical nozzle in drill 
guide block. See illustration under Drill- 
ing. AM—Aug 2 ’54, p127 


Drilling operations on radial drills are 
improved by mist cooling. Drill life is 
increased 3 to 10 times when drilling 
naval bronze and steel condenser tube- 
sheets. Working conditions are improved 
because operators’ clothing is no longer 
splashed. AM—Aug 2 °54, p127 


Drilling with mist coolant when the 
work is held in a jig with guide bush- 
ings is not generally effective unless 
nozzles can be positioned between bush- 
ings and work surface. For best results, 
the coolant must be directed at an acute 
angle with the drill and into the hole. 
AM—Aug 2 °54, p127 
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Best practice when drilling, reaming, or 
tapping with mist coolant is to use two 
streams of coolant 180° apart. AM— 
Aug 2 °54, p127 


Mist cooling systems at West Allis 
works of Allis-Chalmers employ a 25- 
to-1 mixture of water and a carefully 
selected base. Coolant is made up by 
adding 2 gal of base to 50 gal of water 
in a clean drum, then agitating thor- 
oughly. AM—Aug 2 °54, p128 


Experience with mist cooling at Gid- 
dings & Lewis indicates that it mate- 
rially helps when planing steel with HSS 
tools, but is of no advantage with car- 
bide tools or when planing cast iron. 
Keeping a carbide tool cold with mist 
coolant tends to cause built-up edge. 
Mist does not counteract abrasive ac- 
tion of cast-iron dust, so tool wear is 
rapid. AM—Aug 2 ’54, p129 


Planing job of cutting T-slots in steel 
weldment was virtually impossible when 
performed dry with either carbide or 
HSS tools. Carbide tools overheated and 
broke; HSS tools caused chips to fuse 
and turn dark blue. With two mist-cool- 
ing nozzles spraying 16-to-1 mixture, 
chips came off in flat spirals and were 
not discolored. AM—Aug 2 °54, p129 


Advantages of mist cooling include im- 
proved working conditions, with less 
splashing and no splash guards to bother 
with, easier maintenance (no sumps to 
clean), safety—cleaner floors, and im- 
proved tool life. Layout lines and cen- 
terpunch marks on driilpress work are 
not covered by fluid because air stream 
carrying fluid keeps chips away from 
cutting areas, makes it easier to follow 
layout. AM—Aug 2 ’54, p118 


Oil mist lubrication of taps and reamers 
on transfer machines is employed by 
Renault, France. Reamer life between 
grinds is over 2000 pieces in 60-ton 
steel to a tolerance of 0.003 in. M— 
Nov 12 °54, p2004 


Mist cooling has increased tap life from 
150 to 300 holes with no perceptible 
wear, increased quality, and permitted 
38% speed increase at O K Rubber, 
Inc. Norgren Spray-Lube system has 
replaced flood cooling with water-solu- 
ble oil. Job was tapping %-in. holes in 
8620 plate 1% in. thick on a Carlton 
radial. AM—Jan 3 °55, p137 


Fluids for Special Materials 


Plain soda water is recommended for 
hand tapping of Ampco 24 alloy. For 


i MM 


drilling, use soluble oil or any good 
grade of sulfur-free coolant. AM—Aug 
2 °54, pl08 


Soluble oil mixed with water at 20:1 
has proved effective as a coolant for 
machining titantum on automatics and 
turret lathes with both carbide and HSS 
tools. Operations include both turning 
and drilling. AM—Aug 30 °54, p94 


For grinding titanium, a heavy-duty 
soluble oil, mixed 1 to 6 with water, 
has been used successfully at Pontiac 
for finishing small pistons. AM—Aug 
30 °54, p97 


Cutting oil for trepanning titanium at 
Watertown Arsenal is supplied through 
high-pressure tube to a groove in cut- 
ting tool face. This modification, com- 
bined with clearance on outside of head, 
eliminates need for an oil seal. Oil is 
also bled off to lubricate the rollers, 
and a jet is directed through outlet op- 
posite tool against bottom of hole to 
assist chip removal. See illustration un- 
der Tooling. AM—Aug 30 °54, p90 


Water-soluble sulfur-base oil has been 
found mandatory for milling titanium 
RC-130B at Republic Aviation Corp. 
AM—Sept 13 °54, p133 


Contour planing of stainless steel tur- 
bine blades is performed with HSS tools 
and mist cooling on roughing opera- 
tions. For finishing operation, a mix- 
ture of kerosene and oil is brushed on 
the work. Cuts are taken at 14 strokes 
per min with 0.008- to 0.010-in. cross 
feed per stroke. AM—Aug 2 °54, p124 


For machining ti-stainless, type 321, 
excellent results as to tool life and fin- 
ish have been obtained with Gulf Elec- 
tro C for all operations except tapping. 
AM—Sept 13 °54, p144 


For tapping ti-stainless, type 321, best 
results have been obtained by brushing 
Sulfio compound on the tap. AM—Sept 
13 °54, pl44 


Mist system is applied to double, carbide- 
tipped tool setup employed for turning 
chilled cast-iron rolls. Tool shanks are 
drilled for pipe connection and have two 
1/16-in. spray holes in front face under 
carbide tip. Mist cooling cut machining 
time 40%. Roll is 32 in. in dia, 42 in. 
long, is rough and semi-finish turned at 
1.8 rpm in two passes. First cut is taken 
at 0.056-ipr feed, second at 0.169-ipr. 
AM—Aug 2 54, pi23 
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ACK IN 1914—forty-one years ago—a group of 
advertisers, advertising agencies and pub- 
lishers joined in a project that has come to 

mean a great deal to the millions who, like you, 
read business magazines. The project, initiated at 
a time when circulation claims were rarely veri- 
fied, was intended to achieve and maintain higher 
standards of integrity in publishing and advertis- 
ing practice by providing means to audit paid 
circulation. Out of that effort came an organiza- 
tion known as the Audit Bureau of Circulations, 
a voluntary, non-profit, cooperative association, 
known for short as ABC. Its symbol appears at 
the head of this page. 


We are proud that McGraw-Hill publications 
were among the founders and charter members of 
the Audit Bureau of Circulations. 


Today the Bureau numbers 3,670 members. 
These include advertisers, agencies, and pub- 
lishers of newspapers, farm papers, general mag- 
azines and business journals such as this one. 
These publisher members hold their memberships 
and their right to display the ABC symbol in 
their publications only so long as they live up to 
the circulation standards that are established 
through the Bureau. 


[It is one thing to set up high standards; it is 
another to see that those standards are main- 
tained. This latter and all-important function is 
performed by a staff of auditors maintained by 
ABC to check periodically on the circulation 
practices of the publisher members. When a busi- 
ness magazine, such as this one, joins the Bureau 
it agrees that the ABC auditors shall have “the 
right of access to all books and records.” Their 
inspection may dig into the files of original sub- 
scription orders, payments from subscribers, 
paper purchases, postal receipts, arrears of pay- 
ments, editorial expenses and many other signi- 
ficant items. Sometimes the auditors go behind 
the records and seek verification of purchase and 
payment from subscribers themselves. 


The information thus obtained and certified by 
the Bureau then becomes available to the public 


and constitutes an authoritative report on the 
publication’s circulation practices. 


The advertisers and agencies benefit directly 
from the ABC because it provides a generally 
recognized factual yardstick by which the cir- 
culations of member publications can be meas- 
ured and appraised. Every paragraph in an ABC 
report on a business publication gives the adver- 
tisers data that help them make intelligent use of 
the publication as an advertising medium. 


But the ABC renders a service of vital concern 
to the reader as well. The Bureau audits paid 
circulation only, and it is through this payment, 
whether by subscription or newsstand purchase, 
that the reader keeps the editorial policy of a 
publication responsive to his needs. His decision 
to buy or not to buy records his judgment on each 
publication, and the ABC-audited and certified 
circulation reports make the sum of these judg- 
ments known to all concerned. 


So the editors of ABC publications must cpn- 
stantly keep their editorial services up to the 
mark if they are to survive a competition in which 
the reader’s right to buy or not to buy is para- 
mount. Each paid magazine or newspaper will 
prosper or fail as it wins or loses the voluntary 
patronage of thousands or millions of readers. 
And—the ABC is scorekeeper in this vital contest. 


Thus the publisher who submits his publication 
to the supervision and discipline of ABC affirms 
in the strongest possible manner his recognition 
that his primary obligation is to his readers and 
that he owes the standing of his publication to a 
voluntary demand by those readers. 


All this is what makes the ABC brand on a 
publication so important to its readers. That re- 
spected symbol, testifying to the advertising value 
of the publication, serves also as a constant re- 
minder to all concerned that the reader’s willing- 
ness to pay for an ABC publication is the basic 
reason why it stays in business. 


McGraw-Hill Publishing Company, Inc. 
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to a completely 


AUTOMATED 


production 


i a 





from a single, 


high-precision machine... 


iT PAYS TO COME TO HEALD! 


Here’s Wuy: New precision finishing methods and 
equipment, developed and perfected by Heald engi- 
neers, have opened entirely new frontiers of produc- 
tion economy. These developments for faster, better 
precision finishing operations extend throughout the 
entire Heald line—from a single borizing or grinding 
machine to a completely automated, multi-unit pro- 
duction line. 

Here, for example, are a few of the new features 
and machines that will fit into your 1956 Production 
Plans: automatic after-gaging and feed-back size 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago + Cleveland * Dayton «+ Detroit + Indianapolis 


control on Bore-Matics and Internal Grinders, fully 
automatic bore and ball track grinders, skip dressing 
and compensation, simultaneous bore and face grind- 
ing, cam-operated as well as hydraulic Bore-Matics, 
new feed-out quills, new multi-purpose slide-unit 
Bore-Matics, and a complete line of precision rotary 
surface grinders. 

Your Heald representative will be glad to show 
you how these new developments can be applied to 
your specific problems. 


Bore-Matics 


Internal 
Grinders 


Rotary Surface 
Grinders 


* New York 
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How to multiply production of straight bevel 


CONIFLEX® gears and. pinions by as much as 500% 


You can do it with the new No. 104 
Straight Bevel ConirLex Generator. 
The two interlocking disc-type 
cutters, with 24 blades each, com- 
plete a gear in one rapid operation. 
This is the key to the remarkable 
performance of this new Gleason 
machine which achieves production 
rates up to 5 times as fast as any 
previous generator. In addition, a 


new generating method insures high 
efficiency, excellent finish, and max- 
imum cutter life. 

The range of capacity, and the 
ease of setup, make the No. 104 
Straight Bevel ContrLex Generator 
ideal for jobbing. 

Calculations have been reduced to 
a minimum and can be done long 
hand or with slide rule. 


_GLEASON WORKS 


Builders of bevel gear machinery for over 99 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


The Ne. 104 Straight Bevel CONIFLE.X 
Generator completes gears up to 84” diam- 
eter and 13%” face width, and from 20 to 3 DP. 


We will be glad to send a bulletin 
giving further details on request, 


® Straight bevei gears with localized tooth bearing. 








NOW AVAILABLE! 


SIDNEY ciuio tracer 


LATHES 


Regagine 0OSTE 


for use in producing glass molds, plastic molds or 
for turning cams where radial contours as well as 
lineal contours must be followed. 





Cet hd 





These unusual ‘‘master pieces’’ produced some amazing 
results which prove the extraordinary ability of the SIDNEY 
FLUID TRACER LATHE to reproduce the most delicate and 
We used as ‘‘models”—a sensitive details and iconvolutions 
wine decanter, a soft drink bottle, With the ROTATING MASTER the variety of applications of 
a liquor flask, a mold for 


extremely precise turning is practically unlimited. Hairbreadth 
perfume bottles and other odd 


pieces with the spectacular fidelity of reproduction is assured. 
results shown. The application of the Rotating Master arrangement in no 
way decreases the flexibility of the SIDNEY FLUID TRACER 
Converting to standard lathe operations can be accomplished 
Write forMibiietin and detaite without the removal or addition of complicated parts or 
about this newest functional assemblies. 


development which saves 


time and costs. TIME NOW TO REPLACE 
OBSOLETE EQUIPMENT 
WITH MODERN SIDNEY 
LATHES 


THE SIDNEY MACHINE TOOL CO. ¢ SIDNEY, OHIO 


Builders of Precision Machinery since 1904 
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Only Landis grinders have 
“rigidized” bearings and spindles 








“Rigidized’’ Microsphere Bearings 

One piece bearings have ex- 

few So tremely close clearance between 
spindle and bearings. Gives. ac- 


curate work and quick, positive 


sparkout, 








“Rigidized”’ Spindle 
Because the diameter of the spin- 
die between bearings is increased, 


you can take heavy cuts without 
loss of accuracy or finish. 











LANDIS — 


LANDIS TOOL COMPANY WAYNESBORO, PENNA., U.S.A. 








Landis Universal Grinders 


have rigidized Microsphere 
bearings and spindle. 


Landis Plain Grinders 
have rigidized Micro- 
sphere bearings and 
spindle. 


Landis Centerless 
Grinders have rigid- 
ized Microsphere 
bearings and spindle 
in both the grinding 
wheel and regulating 
wheel heads. 


Landis Single-Purpose Grinders 


have rigidized Microsphere 
bearings and spindle. 











 @ 


Gardner Disc Grinder 


Generates Curved Surface 
on Rough Forgings 


MACHINE 
TOOLING 


PART 


OPERATION 
STOCK REMOVAL 


ABRASIVES 


lob Data 
Gardner No. 742-42" Grinder. 
Hydraulic work table automatically in- 


dexes and fixtures oscillate work across 
discs. Work is hydraulically clamped. 


Rock bit heads ranging from 37s" to 15" 
in size; steel forgings. 


Grinding radius on heads. 


Up to 5/16"—in one cycle. 


Two Gardner 42" Yellow Rim WIRE- 
LOKT™ Discs. 


GARDNER 


precision disc grinders 


BELOIT. WISCONSIN 




















U-S-Burke 
MILLING 
MACHINES 


The small mill that frees big 
mills for big work. High pro- 
duction of small parts is easy 
with the economical U. S. 
#1 Hand Mill. It’s simple. 
accurate, rigid and adapt- 


able. 


Write for Individual Bulletins 


Two hand feed, two power 
feed bench millers for small 
parts milling, drilling, saw- 
ing, boring, facing, slotting, 
etc. Provides speed, accuracy, 
economy to tool rooms, lab- 
oratories, school shops, 
manufacturers. 


Providing Complete Specifications. 


The New Quartet 


Mills 4 ways on one machine: vertical, 
horizontal, angular, universal. Turret holds 
horizontal spindle, separately powered 
vertical head mounted on overarm. Turret 
swivels for universal operation. Power- 
feed to saddle and table. 


New U.S. Vertical 


Choice of hand or powerfeed to head and 
table. Balanced rigidity and precision de- 





THE U-S-Burke 


MACHINE TOOL DIVISION 


S-6 BROTHERTON ROAD 
CINCINNATI 27, OHIO 


sign for close tolerance work. Vertical or 
angular operations. Certified Accuracy* in 
a surprisingly economical unit. 


*Checklist of test results accompanies each 
machine, certifies accuracy of your mill. 
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Here are some representative examples of machine’ 
tools and services offered by the Machine Tool 
Division of Sundstrand. Standard basic machine 
designs and units, coupled with methods 
engineering assistance, have resulted in many cost- 
saving Sundstrand installations. If you have 
metal working operations in your plant and are 
interested in lowering manufacturing 
costs, call in a Sundstrand 
representative. He'll be glad to assist you 


in obtaining more economical 
+k methods. There is no obligation 


Bs ; 
an ductio® for this service. 


Single Point Multi-Cycle Turning 





The Sundstrand Model 14 Single Point Multi-Cycle Produc- 
tion Lathe is a mechanically operated 40. horsepower 
machine capable of taking three cuts on 8 diameters at 4 
different speeds in one automatic cycle. The ease and speed 
of set up make this machine ideal for either small lot or long 
run production. 


Punch Card Control 





This Sundstrand Model 14 Lathe can be utilized with a 
punched card programmer if desired. This programmer 
pictured at the right, reduces set up time and human error 
to the minimum. A standard business card is punched with 
the proper information resulting in the exact duplication of 
every part to follow whether it isa short or long run operation: 


Tracer Turning 





Ruff, semi-finish, and finish cuts can be taken all in one auto- 
matic cycle on this Sundstrand Multi-Cycle Tracer Lathe. 
The hydraulically operated, template controlled tracing 
slide permits irregular shapes to be turned with speed and 
accuracy. The rear slide can be used to chamfer, square up 
shoulders, etc. 


50 YEARS OF 
SUNDSTRA ND ar geae ie oe 
e * 

@ sae 


*REG. US. PAT. OFF. 
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Miscellaneous Milling of Heavy Parts 





The Rigidmil shown at the left is designed to take heavy cuts with 
carbide cutters. It was designed for such heavy work as shanking 
die blocks, reducing rough stock on dies prior to cutting im- 
pressions and general purpose milling of heavy castings. A typical 
forge shop found that by using a heavy duty Sundstrand Rigidmil 
that production was increased on the average of 5 times over the 
previous method of machining. 


Fast Milling of Small Parts 





Illustrated is a Sundstrand Rigidmil equipped with an automati- 
cally indexing fixture which increases production and provides for 
the exact positioning of the part. Both sides of stainless steel body 
fuel nozzles are milled, one at 14° and the other at 166°. Index 
base provides free loading and unloading time. 


Rotary Milling 





Sundstrand standard Vertical Rotary Rigidmil milling machines 
have many possibilities for solving production milling problems. 
They can be furnished with one or multiple spindles. In all cases 
loading and unloading time is eliminated unless a single large 
part is being machined. Illustrated is an example where one large 
part has many impressions to be milled. The same machine could 
be applied to meet the requirements of the job where many smaller 
parts were to be machined. 


Automatic Transfer 





ADDITIONAL DATA 


Additional information on the 
complete line of Sundstrand ma- 
chines is available upon request, 


Sundstrand “Engineered Production” established the most practical 
and economical method, and built the special purpose multi- 
station transfer machine pictured at the left. Machine was designed 
to drill and ream locating dowels, drill oil holes, mill bearing 
surfaces, mill odd pads, rough and finish cylinder bores, and 
inspect the operations on an automotive cylinder block. The 
different stations of the machine are interlocked to provide a con- 
tinuous flow production. 


SUNDSTRAND 


TRIPLEX RIGIDMILS 4 SPECIAL MACHINES 





American Machinist e MID-NOVEMBER, 1955 


Machine Tool Co. 
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The new GRAY Universal = 
Planer—single cuts, double 
cuts, triple cuts, and cross cuts 
—a revolutionary concept 
in high-speed machining. 


Seed, 





The new GRAY 
Horizontal Boring, Drilling 

and Milling Machine—brute 

power and great) precision 

with versatility unlimited. 





hae: 


is out of this world 


Out-of-this-world thinking has produced down-to- 
earth features that speed handling, loading, 


maintenance and, of course, machining. Gray design 
is aimed at cutting all your costs, further proof that 


Quality doesn’t cost . . . it pays. 


The G. A. GRAY CO, 


Cincinnati 7, Ohio 
















The new GRAY Handymill— 

at long last a powerful, rigid 

milling machine for the 
medium size job. 


Justly Named —the Motch & Merryweather 


VAILL-AMaaTic BED TYPE Zrodacton mu 
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Copyrighted 1955 by The Motch & Merryweather Machinery Co. 4 
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Twe Water & WERRTWEATWER WAtiNeRN (0. 


MACHINERY MANUFACTURING DIVISION 
CLEVELAND 13, OHIO 


Builders also of Circular Sawing Equipment, Vertical Turning, Automatic and Specie! Machines 
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in your shop with 


BICKFORD... 


This complete Super Service line of radial and upright 
drills offers a wide opportunity for profitable selection 
to fit your individual needs. These latest designs in Bong > hn Ciasine Dette, 
modern drilling machines for economical production are 


backed by 81 years of leadership in the metal drilling 
field. 








Production type Direct Drive Up- 
rights, 21”, 24” and 28” sizes are 
engineered to suit your job; 3 HP to 
10 HP. Write for Booklet U-27. 


Portable Horizontal Drill, 1% HP. 
‘ad dials control hydraulic pre-selection of Easily moved to the job. Spindle 
Pre-scheduling of operations (with a perma- odjaats enema Gat ms 360° in 
4’ 13" to 8’ 19” sizes— Booklet R-33. horizontal plane 





RADIAL AND UPRIGHT DRILLING MACHINES 


THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 


Subsidiary of GIDDINGS & LEWIS MACHINE TOOL CO., Fond Du Lac, Wisconsin 





HOW TO RATE A CUTTING OIL 


FOR HIGH PRODUCTION ON TOUGH JOBS 


There has never before been a cutting oil selection chart 
such as Atlantic now offers. It rates oils on job efficiency, 
not just chemical composition. 

This cutting oil chart uses 3 variables to give you 
the “Cutting Units” which can then be used to select the 
proper Atlantic Cutting Oil for the job. 

Here’s what the chart does for you... 


1 Provides a CUTTING INDEX— or rate of 


metal removal 
2 Lists TOOL MATERIAL— by type and composition 


3 Relates METAL machinability to both Cutting Index 
and Tool Material 


4 Selects proper Oll— by cross reference of Cutting 
Units it names the Atlantic Cutting Oil to use 


With Atlantic Cutting Oils, you can maintain high pro- 
duction rates on hot, tough jobs—and without foul 
odors. Work is visible right through the oil. The oils are 
compatible when blended—even down to the heaviest 


ATLANTIC 


grades. Operators like these oils, too, because they 
don’t indelibly stain hands or clothing. 

Get complete information on these new oils and 
your copy of the Atlantic Cutting Oil Selection Chart. 
Write, wire or phone the nearest Atlantic office. The 
Atlantic Refining Co., Dept.R-11, 260 South Broad St., 
Philadelphia 1, Pa. 


PROVIDENCE, R, I. 
430 Hospital Trust Bidg. 


SYRACUSE, N. Y. 
Salina and Genesee Sts. 


READING, PA. 
First and Penn Aves. 


PITTSBURGH, PA. 
Chamber of Commerce Bidg. 








LUBRICANTS - WAXES 
PROCESS PRODUCTS 
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“Aeroframe’’ 
Profile Milling Machines 
with tilting heads pivoted 
from the cutting point... 
For economical production 
of parts with variable 
PLUS or MINUS angles 


Tilt and vertical movement 
of spindle controlled automatically 
from cams mounted alongside table 


MOREY 


The Morey “Aeroframe” Profile Milling Machine 
does yesterday’s “impossible” jobs today. Designed 
for fast production milling from heavy plate and 
forging of complex structures and swarthing struts 
used in aircraft construction. 


More than 175 Morey heavy duty 50M machines 
are in successful operation—thousands more in the 
smaller sizes. The production chief of one large 
East coast aircraft plant says of his battery of 
Morey profilers: “We have been able to increase 
our production at least three to one over the con- 





"AEROFRAME” 


PROFILE MILLING MACHINE 


ventional machine practice on the same part!” 

The new Morey 50 MA “Aeroframe” Profile 
Milling Machine, equipped with 20/40 HP motors 
and with a speed range from 44 to 4800 RPM, is 
ideal for milling of aluminum, cast iron, steel or 
titanium. 

Morey profilers are available with electric or 
hydraulic, pencil type and automatic copying... 
Also hand feeds. 

Custom-built with standard components with 
heights, widths and table lengths to suit the job. 


Want completely detailed information? Write now to Dept. AM. 


MOREY MACHINERY CoO., Inc. 
Manufacturers and Distributors of Fine Machine Tools 


383 LAFAYETTE STREET, NEW YORK 3, N.Y. 
ALGONQUIN 4-6560 + CABLE ADDRESS: WOODWORK, N. Y. 


American Machinist e MID-NOVEMBER, 1955 











CRI-DAN “B” 4” x 36” 


A single-spindle, high speed threading machine that is setting 
new records for precision threading. It utilizes a single carbide- 
pointed tool and can be set for a constant or diminishing feed 
per pass. This versatile threading machine handles many spe- 
cialized threading jobs, in a variety of metals and alloys, many 
of which are beyond the capacity of less versatile threaders. 


CRI-DAN “E” 12” x 66” 


This is a heavier (over 2000 Ibs) model in the line 
of Cri-Dan Threading Machines. The clutch, brake 
and saddle are hydraulically controlled, greatly 
increasing the ease of operation. The spindle speed 
may be varied between 50 and 1400 RPM depend- 
ing upon the characteristics of the threading 

job at hand. The newest addition to the famous 

Cri-Dan line of threaders, Cri-Dan ‘‘E’’ was devel- 


oped because present Cri-Dan users requested a 
heavier duty Cri-Dan. 














MODEL 7HD 8” x 20” MODEL R 16” x 18” 


ee ee ee ee Here’s a machine designed to handle the really 
Machine is self-loading and unloading. Checker checks the big, tough hobbing jobs. Maximum outside diameter 
gear and electronically adjusts the machine for pitch dia- 16” (18” with offset tailstock); travel 18”; maxi- 
meter control and shifts the hob when hob wear is detected. mum helix — RH 45° and LH 60°. 
Like all Lees-Bradner hobbers, the model R has 
future capacity built into it. 


MODEL 7HD 8” x 20” 
4-Spindie Hobber 


The machine is brought up to the operator via the 
rotary hobbing process for loading and unloading — 
greatly easing and enormously augmenting output. 
This model is equipped with Lees-Bradner in-out 
mechanism and electric hob shifter, 


MODEL HT 12” x 54” 


A heavy-duty semi-automatic threading machine that has 
a wide range of leads (1/32” to 60”) and hence the capacity 
to handle a wide variety of precision threading jobs. It may 
be adapted to many attachments for special requirements. 





Did you see 


these Norton machines 
at the Chicago Show? 


These are the machines which were shown in the Norton 
exhibit at the Chicago Machine Tool Show — Booth No. 
516. 

These advanced machines are only a small fraction of 
the world’s largest line. Norton produces a wide range of 
cylindrical, surface and tool room grinders, lapping ma- 
chines, crankshaft and camshaft grinders and special 
types for grinding pistons, valves, jet parts, etc. 

Remember, only Norton offers you such long experience 


in both grinding machines and wheels to bring you the 
“Touch of Gold” that helps you produce more at lower 
cost. Why not replace your obsolete grinding and lapping 
equipment with new Norton machines — and meet com- 
petition with the best production tools in the field? Call 
your Norton representative, see Sweet’s Machine Tool 
File or write direct for details. 

Norton Company, Machine Division, Worcester 6, 
Massachusetts. 


Automation in crankpin grinding . . . another Norton “FIRST” 


of the transfer mechanism are electrically controlled, hydrauli- 
cally operated and completely interlocked to control proper 
operating sequence. Cataiog 1837 provides full details. 

Other Norton automated grinders are on the way. Meet 
competition with the most economical modernization of grind- 


Outstanding in the Norton exhibit at Chicago was the 
Automatic Transfer Type Crankpin Grinding Machine. This 
Norton-engineered advancement grinds pins on automotive 
type crankshafts completely automatically — eliminating en- 
turely the manual operations of loading, clamping, adjusting, 
controlling size, gaging-and unloading. Savings of time and 
labor are thus built up for every pin on the shaft. Movements 


ing methods now available. Norton engineers will gladly dis- 
cuss complete or partial automation of your grinding operations. 
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SEMIAUTOMATIC ANGULAR WHEELSLIDE GRINDER — TYPE CV-4. 
Grinds thrust surfaces and adjacent diameters in single automatic grind. 
Eliminates the separate grinds necessary with conventional machines. 
Operator merely loads, starts automatic cycle, and unloads. Work lengths: 
18’’, 36’, 48’’, 72’’. Automatic Loading Devices now available. Catalog 
1658 gives full details. 


P 


CAM-O-MATIC* CAM GRINDER NO. 3. A new, highly advanced automatic 
machine that sets new standards for production, precision and finish. Solid 
construction cuts vibration, assures maximum accuracy and service life. 
Entire operating cycle is geared to split-second efficiency. Capacity for 
taper-face grinding gives added versatility. Work lengths 26’’, 30’’, 40’’. 
Catalog 191 provides details. 


12” UNIVERSAL GRINDER — TYPE U-4. Fast grinding action for external, 
internal, face and angular wheelslide jobs. Permanent chuck mounting is 
one of many advanced features. Work lengths: 36’’ and 48’’. New swiva- 
LIGN Dual Electric Indicator shown measures swivel table adjustment — 
saves time and work. Also applicable to cylindrical grinders. Catalog 231 
provides details. 


HYPROLAP* HIGH PRODUCTION LAPPING MACHINE NO. 
48F. For extremely fast, high production of single or parallel 
face flat lapping. Bonded abrasive laps produce work pieces 
free of grit. Arrangements: plain, time cycle . . . automatic 
continuous feed . . . semiautomatic continuous feed. Catalog 
1954 gives full details. 


HEAVY DUTY MULTI- WHEEL GRINDER — TYPE CM-1. Makes 
four or more cuts simultaneously in a single plunge-grind 
cycle. Operates automatically, under one-lever control. 
Brings new economy to the grinding of multi-diameter parts 
such as crank and camshafts, etc. In 10’’ x 30’’ and 14’’ x 30” 
sizes. Now available: New Power Assist Loading Mechanism 
which further speeds output. Catalog 1550 gives full details. 


Also shown at Chicago was the Norton 10’’ Semiautomatic 
Cylindrical Grinder — Type CTU with Automatic Work 
Loading Device for lowest cost, high production plunge 
ae. Production and job shop users report one Type 
TU replaces several other machines. 

*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 


QAlaking better products... 
to make your products better 


District Sales Offices: Worcester « Hartford »* New York Area, Teterboro, New Jersey «+ Cleveland «+ Chicago « Detroit. 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 
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MORRIS AIR-OIL-MATIC DRILL UNITS “MORRIS CAM-MATIC DRILL UNITS 





iol) fam (o) pial) aml ol gole (tia tlols MR lel mel al llaleMMelale Mael iit te 
fey el-taehilelare 
Adjustable Feed 


Wide range of spindle speeds 
Convenient controls 


Hydraulically controlled 


Available for use on Special Purpose Machines like 
i l@) ih allel mi acele allem telat cml iiigel t-te 





MORRIS HIGH PRODUCTION MACHINES 
Special Operations with STANDARD Units 


You can have swift, accurate production on 
Specialized Production multiple operations like drilling, reaming 
Automatic Indexing and and tapping with MORRIS Mor-Speed High 
Positioning Production Machines. They provide special 


Multiple Operations operations using standard units, with com- 


pletely automatic operation. Easy re-align- 
ment speeds model changeovers. 


Easy Model Changeover 
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MORRIS AUTOMATIC BALANCING MACHINES 


~\) 


‘COMPLETELY AUTOMATIC from load to unload, these 
machines produce up to 720 perfectly balanced 


pistons every hour. Units are balanced within one 





gram plus or minus for extreme accuracy required in 


finished product., 


MACHINE TOOLS 
Devigued for Produation PLUS Precision 


(A> ad 
Apa 8? ] 
3 WF OUVitg- 
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TWO-DIE TYPE 
THREAD ROLLING 
MACHINE 


Diameter Capacity 
up to 2 inches 


The new Reed B110 is a two-die type horizontal 
cylindrical die thread rolling machine. Into its 
development has gone the experience of many 
years devoted exclusively to the design and man- 
ufacture of thread and form rolling equipment. 


Rugged and easy to set up, the B110 is simple 
to operate and produces uniform precise threads 
and forms economically in large or small quanti- 
ties by in-feed or thru-feed rolling. It may be 
arranged for manual or completely-automatic 
operation. Its unusual range and flexibility 


provide for a wide variety of applications. 


FIRST IN EQUIPMENT for 
eo. ©@ 


(On 


HREAD ROLLIN 





FEATURES AND ADVANTAGES 


Positive cam-actuated die feed 

Micrometer adjustment for final sizing of work 
Simple, precise matching device 

Extra-heavy die spindle units 

Wide range of die and cam speeds 

Large clearance for shoulders on work 
Coolant tank removable for cleaning 

Drives and controls readily accessible 
Convenient kneehole for operator 

Easy to set up and change from one size to another 
Adaptable for thru-feed rolling 

Electrical equipment to J | C Standards 
Built-in safety features 


IF IT’S THREAD ROLLING. 


1956 Production Planbook 



















REED THREAD ROLLING ATTACHMENTS 
FOR AUTOMATIC SCREW MACHINES 


SERIES B—TWO-ROLL ATTACHMENT 
Reed’s new improved Series B Thread 
Rolling Attachment is a multi-purpose pre- 
cision tool utilizing two rolls. Rugged in con- 
struction and simple in adjustment, it is easy 
to set up and capable of rolling Class 2A and 
3A threads. Currently built in four standard 
sizes, the Attachment can be used on over 100 
different single or multiple spindle automatic 
screw machines in more than 300 cross-slide 
applications. 


SERIES A—SINGLE ROLL HOLDER 

Available in six different sizes for use on single 
spindle automatic screw machines. Standardized 
Thread Rolls carried in stock. 


THREE-DIE TYPE THREAD ROLLING MACHINES 


Precision threads and forms are now being rolled economi- 
cally on more than 600 Reed three-die type cylindrical die 
thread rolling machines in use by the metalworking industry. 





SERIES B 
TWO-ROLL ATTACHMENTS 





















Ries, 


SINGLE ROLL HOLDER 






Standard vertical and horizontal machines provide for a wide 
variety of applications on various work diameter capacities from 
zs of an inch to 434 inches. 












VERTICAL MODEL A22 


Diameter Capacities § 
a to 25 A” 











HORIZONTAL MODELS 
A23, Diameter Capacities 

te” to 254" 
A33—A34, Diameter Capacities 
54" to 4%” 









Oonher 
REED THREAD ROLLING EQUIPMENT 


Red Label Flat Dies for Reciprocating Type Machines 
Standardized Thread Rolls for Single Thread Roll Applications 
Cylindrical Dies and Thread Rolls 

Knurls for Automatic Screw Machines and Turret Lathes 


REED ROLLED THREAD DIE CO. 
WORCESTER, MASSACHUSETTS 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., Houston, 
Indianapolis, Milwaukee, Montreal, New York City, Philadelphia, Pittsburgh, St. Louis, Syracuse, Toronto 


COME TO SPECIALISTS 
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BARNESDRIL MACHINES 


Production 
Unit-Type Machines 
Single or Multiple Spindle 


Anti-Friction Spindle 
Bearings 


Power Indexing or Drum- 
Type Tables 


Centralized Control Panel 
Infinite Feeds 
Selected Speeds 


Automatic Lubrication 


White hor Gublotin 1501 


High Production Transfer Machines 


Cembined Operations Sequence 
Automatic Oiling System 

Chip Conveyor System 

Electronic Control System 


Automatic Cycling 











(nite for Sublet 3. 
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Ne. 307 
Production Honing Machines 
No. 223 


Whité bor Gullatin. 1211 


in , 


Hydraulic Honing Machines 
Automatic Cycling 

Plugmatic Sizing 

Remote Control Hone Expansion 
Adjustable Stroke Control 

Positive Automatic Bore-To-Bore Sizing 


Honing Tools 
and Abrasives 


long Abrasive Stone Life 
Stepped-Up Stock Removal 
Quick-Mounting 

Economical Replacement 
Improved Cutting Edge Support 
Electrical 

Mechanical 

Hydraulic Expansion 


(nite for 6ublatin soot 


Conventional 


im LETTS 
BARNES DRILL CO. 





tam 





820 CHESTNUT STREET + ROCKFORD, ILLINOIS 
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A precision machine for drilling, bor- 
ing, recessing, and milling work. 
Table can be rotated to 360 degrees. 
Accurate automatic locking of rotary 
table every 15 degrees, and at any 
other position by hand. Table and 
spindlehead have variable hydraulic 
feed. All coordinate dimensions can 
be set by dials, and adjustment made 
through optical microscopes. Mechan- 
ical spindle feed can be changed 
without stopping machine. Automatic 
stop of spindle feed. Optical measur- 
ing system operates in conjunction 
with vernier scales. 


precision 
horizontal optical 
jig borer 


One of the world’s most accurate Swiss made machine 
tools, now in operation at many leading Manufacturing plants. 


Headstock, column, and table settings by optical microscopes to insure overall 
accuracy of .0002’’. Built in rotary table with optical microscope. Table size 
28%" x 32%". Max. distance table to spindle 19.7’. Table travel, 235’. Hy- 
draulic feeds for all functions 0-78” per min. #40 Taper spindle. Spindle travel 
24.4". Spindle speeds 32-1350 R.P.M. Feeds .0015”-.010" per rev. 
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* Guaranteed service by 
Trained Staff 


* Spare Parts in Stock 


* Early Deliveries — 
Some from Stock 


* Your Operators Trained 
* Competitive Prices 


* Engineering Staff will make 
recommendations based on 
your drawings 


Also United States distributors of 
low cost multi purpose 

vises. Tapping attachments. Quick 
change chucks and collets. 
Willie-Grip Keyless drillchucks. 
Milling machine arbors, 
adapters, arbor spaces and 
bearings. Lathe mandrels. 


Modern machine tools for 

every purpose. Built by reputable, 
old established European 
Machine Too! Builders 

to meet the requirements of 
America’s Age of Automation. 


Dealerships Available 


Certain States Schneider Hydraulic 


Universal Horinzon- 
tal Surface Grinder 


MACHINE TYPE JoH. Grinding spindle 
adjustable through any angle from 0° 
to 90°. MODEL JoH1, 24” x 10” Table, 
18’ Under Wheel. MODEL JoH2, 
48"'x 16” Table, 22’ Under Wheel. 
MODEL JoH3, 60” x 20” Table, 22” 
Under Wheel. Table feed infinitely vari- 
able 0-60 ft. per min. Traverse feed 
infinitely variable 0-600”. 


.. Our Headquarters 
m in New York City 
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accuracy 
versatility 


High Precision, Reliability, 

Top Performance 
Schaerer Model 
UN-450 Heavy Duty 
Copying Lathes 


Twin cross slides. Copies from cylindrical 
or flat template either longitudinally or 
cross. Twin slides permits rough turning 
and finish turning in the same operation 
in many instances. Swings 1734” over bed, 
9 over carriage, 20-5/64” over gap. 
Center distance 60”. Spindle speeds 31.5 
to 1400 R.P.M. Hydraulic copying attach- 
ment can be removed to permit use as a 
regular twin slide lathe when necessary. 
10 H.P. motor drive to spindle. Separate 
motors for coolant and hydraulic pump. 
A production lathe built to tool room 
standards. 


me Girards Radial Drilis 





Seven Sizes from 3’ arm x 1154” column 
to 10’ arm x 25%2” column, 3’ and 4’ 
arm machines have 12 spindle speeds 
from 32-1400 R.P.M. and 6 feeds from 
0015” to .040” with #4MT Spindles. 
Larger machines have 21 spindle speeds 
from 14-1400 R.P.M. and 12 feeds from 
.0008” to .080” with #5MT Spindle and 
7.5 H.P. Spindle Motor. 





om HARDINGE wikis MACHINES 


PRODUCTION MACHINES 


ELMIRA. N 


HARDINGE ee ee a . ong HARDINGE 
Model HCT — os Model HLV 
Chucking Machine _ Tool Room Lathe 
with Production 
Threading Head 
Also Model HC 
Chucking Machine 

without 


Production 
Threading Head 


HARDINGE 


Model UM 


HARDINGE ’ Universal Milling Machine 
, Also 


Model DSM 59 a 
Second Miia Model TM Plain Milling Machine 
Operation Machine 


ALL MACHINES 
Feature 
HARDINGE Preloaded 
Ball Bearing Spindle 
Construction for 


High Speeds 


HARDINGE HARDINGE 
Model TFB Model DV 59 
Power Feed Lathe 
Turning, Facing 
and Boring Machine 





HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
____ortices in Principal Cities, Export Office: 269 Lafayette St New York NY. 





We have been building “ cost-cutting” 
Work Handling and Transfer Equipment 
(now called Automation ) for over 25 years. This 


experience can help make your manufacturing 


costs lower than your competitors. 


SENECA FALLS MACHINE CO., 
SENECA FALLS, N. Y. 


LOWER YOUR COSTS WITH 





Announcing 


SHELL 


DROMUS OIL E 


Above: Cooling action of a cutting fluid is directly 
related to its wetting ability. Conventional soluble oil 
emulsion (background) “‘balls’”” up. Equal amount of 
Shell Dromus Oil E spreads out thinly . . . wets far 
greater area, 


Right: Plain carbon steel, if left in water at room 
temperature for about two hours, will rust as shown. 
Sample on left was in a 1-30 solution of Shell Dromus 
Oil E and water for six months without rusting. 


SHELL DROMUS OIL E 
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NEW CUTTING OIL 


permits higher speeds 
and faster feeds 


than ever maintained before 


Shell Dromus Oil E, a new solution-type fluid, wets all metal 
surfaces with extreme rapidity and keeps both work and tools 
exceptionally cool. These qualities permit an increase of machine 
speeds and/or feeds far beyond anything allowable with conven- 
tional soluble oils. 


OUT FAST 


There’s s "lena more life i in any perro or Chips ad pistes particles settle out im- 
abrasive wheel when protected by this mediately . . . the recirculated fluid is 
new oil. Jt stays put between tool and clean and free from contaminating parti- 
work. (At a 1-30 dilution, average tool cles. It is not sticky or greasy .. . leaves 
life increase in extended field tests was no deposits on machines or work. 

about 50%.) 


IT FIGHTS RUST T’S GREAT FOR GRINDING 


Shell Dromus Oil E i is ‘seal ‘eplnble i in Grinding wheels remain clean, even when 
hot, cold, soft or hard water, and stable material retains a film of cutting oil from 
in any concentration. Even at low con- @ previous operation. Even cast iron can 
centrations, it gives excellent rust pro- be ground cleanly when Shell Dromus 
tection to all ferrous metals, including Oil E is used to cool the work. 

cast iron. 





si a4 aa mi If all this reads “too good to be true,” 
Even at stepped-up production rates, we suggest that you try Shell Dromus 


you'll find less heating and better finish Oil E on any problem operation you 
wherever this new oil is used. have. It is that good! 
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More Lathes Per Dollar Investment 


more production 
more accuracy 
more profit 


SHELDON 
Use these lathes to lower your costs. 10” Bench Lathe 

You can have two or more of these lathes for the 
price of a single “heavy-duty.” Many manufac- 
turers have found they can do twice as much work 
operating them in approximately the same floor 
space with the same power costs. 

Powerful, fast and accurate, these lathes give 
you the stamina and speed range needed for car- 
bide cutting. Their easy-to-operate controls speed 
up lathe operations and permit even less experi- 
enced operators to turn out profitable work. 

The efficient design of Sheldon and Sebastian 
lathes will simplify your special tooling problem. 
Hardened bed-ways together with bed turrets, 
taper attachments and air chucks are all available 
to increase their versatility. This makes conver- 
sion from a standard machine to a high production 
lathe simple and fast. 

If you would like more facts on the cost saving 
features of Sheldon and Sebastian lathes write for 
the name of your nearest distributor. 


13” and 15” 
SEBASTIAN 
Geared Head 
Lathes 
Built by 
SHELDON 


Write for new catalogs 


SHELDON MACHINE CO., INC. 


Monufacturers of Sheldon precision Lathes. Milling 
Machines and Shapers and Sebastian Geared Head Lathes. 


4234 N. KNOX AVE. ° CHICAGO 41, ILL., U.S.A. 
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Illustrations on the following pages 
are indicative of the elephant size 
machine tools Cincinnati is pre- 
pared to build to your specifica- 
tions. With Cincinnati Milling, 
you have one source for the com- 
plete job . . . Engineering; Produc- 
tion; Assembly. Turn the pages for 
a look at two giant Cincinnati Skin 
and Spar Milling Machines. 
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CINCINNATI 


SKIN MILLING MACHINES 


SPAR MILLING MACHINES 


THE CINCINNATI MILLING MACHINE C 
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Cincinnati Skin Milling 
Machine,with two heads 
on cross rail, arranged 
for tracing the full area 
of the work table from 
a full size master. 


THE CINCINNATI MILLING MACHIN 









IN MILLING MACHINES 










Features 


Hydraulic-Electric Tracing 


The smoothest and most flexible type of 
machine tool control. Proved by Cincin- 


nati’s many years of experience. 


Tracing Heads 


Each cutter head will cut chips over 
entire area of table. 


Automatic tracing in horizontal and ver- 
tical planes from a single tracing unit. 


Horizontal, high speed, and slow speed 
attachments available. 


Heads swivel both longitudinal and cross. 


Cutting Fluid and Chip Control 
Includes flushing system and chip 


separator. 


Masters are free of chips. 


Construction 
Built-in operator safety. 
Work and master are stationary. 


Movable elements are anti-friction 
mounted; constant weight. | 


CINCINNATI 


MACHINES FOR MILLING, BROACHING, DIE SINKING, CUTTER SHARP- 
ENING, PRECISION GRINDING, LAPPING, METAL FORMING, FLAME 





In addition to elephant type ma- 


chine tools, Cincinnati builds an HARDENING. OTHER PRODUCTS: GRINDING WHEELS, CUTTING FLUID 


(238 


exceptionally wide variety of 
standard milling, grinding and 
allied machines for your metal- 
working requirements. 





co., CINCINNATI 9, OHIO 
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Cincinnati Gantry-Type Universal 
Spar Milling Machine, partly as- 
sembled. Table is 48 inches wide 
by 50 feet long and accommodates 
work 30 feet long. Feed rate 0 to 
200 ipm for aluminum or 0 to 30 
ipm for titanium and steel. 


ed 
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CINCINNATI 


SPAR MILLING MACHINES 


Features 


Adaptability Tracing Heads 


Provision for additional or 
different milling heads... . 
additional beds . . . connec- 
tion to similar machine. 


Construction 


Duplex hydraulic gantry 
drive through a pair of back- 
lash controlled drive boxes. 
Spindle speeds available for 
aluminum, titanium and 


other metals. 


Axial depth tracing for each 
of four heads. 


Tracing at right angles to 
centerline of spindle, for 
each of four heads. 


Twist tracing for the two 
forward duplex horizontal 
spindles about a fixed hori- 
zontal axis. 


THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio 
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one move...can open new horizons for you! 














DO YOU HAVE 


“A Guide to Specialty 
Steels as Made by 
Carpenter” ? 


It is designed to give 
you a quick summary of 
the products Carpenter 
supplies to industry. 
Because of the high 
standards to which 
these steels are made, 
you may find new ways 
to cut costs, increase 
production or improve 
your own products. 


For your copy, contact 
your Carpenter repre- 
sentative, or drop us a 
line on your company 
letterhead. No obliga- 
tion, of course. 











Ever since Carpenter developed the 
first free-machining stainless, industry 
has applied Carpenter Stainless in 
its search for new opportunities 
for improvement. 

One example is a new freedom from 
corrosion problems... made possible 
by the development of Carpenter No. 
20, a hot sulphuric acid resisting 
stainless steel. Another is the econom- 
ical, mass-production of severely cold 
headed chrome-nickel parts with 
Carpenter-pioneered Stainless No. 10. 

Still another is found in industry’s 


search for more dependable steels to 
meet the demands of high temperature 
applications. In this field of super 
alloys, too, Carpenter is producing 
heat resisting alloys to established 
standards of Carpenter quality. 

And consider this: Carpenter quality 
is safeguarded by one of the largest 
staffs of skilled metallurgists, per 
pound of steel produced, in the indus- 
try. Discover how you can explore 
new horizons of product and produc- 
tion improvements today... by 
moving to Carpenter. 














Por FEEL —- 


THE CARPENTER STEEL CO., 109 W. Bern St., Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N.Y.—‘“‘CARSTEELCO” 
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ECONOMY 
Automatic Production 


MACHINERY 





Cincinnati 9, Ohio 










THE 
MACHINE TOOL 
SHOW 


CHIC AC 















You were 
able to 


TYPE 


AUTOMATIC SHAVING performing facing, turning, grooving, 
MACHINE 


S-4300 
necking, cut off and burnishing operations. 


Fully automatic, hopper fed. One opera- 
tor can attend several of these machines. 








TYPE 5200 DOUBLE 


and also END POINTING 
MACHINE 






performing pointing, hollow milling 
and drilling operations on studs and 
rods. Inside or outside chamfering of 
tubes at production rates up to 3600 
parts per hour. 


Hopper can be hand loaded or 
automatically fed. 









MODEL 1000 
ECONOMY THREAD 
ROLLER 





performing thread roll- 
ing operations on head- 
less set screws and pipe 
plugs at a high rate of 
production. 


Automatic hopper 
feed. A single control 
covers entire thread pitch 
range from 40 to 11. 














ECONOMY DESIGNS & BUILDS 


AUTOMATIC PRODUCTION MACHINERY TH E 


FOR OPERATIONS ON COLD HEADED AND 
FORGED BOLTS, CAP SCREWS, LAG SCREWS, VALVES, 
AUTOMOTIVE PARTS AND SIMILAR PRODUCTS 
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If you weren’t there, 
You'll get first hand 
information on the 


Complete Economy Line 


AUTOMATIC SHAVING MACHINES ¢ AUTOMATIC POINTING MACHINES e SEMI- 
AUTOMATIC POINTING MACHINES ¢ AUTOMATIC POINTING & THREADING 
MACHINES @ AUTOMATIC POINTING & SHAVING MACHINES e DOUBLE END 
AUTOMATIC POINTING MACHINES @ AUTOMATIC THREAD ROLLING MACHINES 


Merely by writing to 


ENGINEERING CO. 
WILLOUGHBY, OHIO 


Designers and Manufacturers of 
Secondary Operation Machines since 1915 


10 
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Simple... 
Rugged... Efficient 


No. 2 ym 

Dou pindle 

~ mt pa 
ions... 20” 

pa vel. 

ye x 12” table, 

Hydraulic feed. 





No. \ ate 14” 


oe x "9 png 
draulic table 
- full auto- 

poe cycle. 


No. 2-20... 
20” table travel 
ocean” & 
table . . . full 
automatic hy- 
draulic f 


a 


1-M... Hand 
hea * table and 
head . 
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HYDRAULIC MILLING MACHINE 


Now—the family of Kent-Owens Milling Machines has ex- 
panded to give you the same unexcelled milling accuracy, 
speed and dependability for larger size work! 
Proudly we present the No. 3-36 Hydraulic Milling Ma- 
chine . . . the new “big brother” in the line of popular 
Kent-Owens Millers. Each Kent-Owens machine is rug- 
gedly designed with advanced features throughout for 
greater dependability and accuracy to maintain tough pro- 
duction schedules. Write for bulletin 955 on wide range of 
hydraulic and hand-operated machines. Also, let Kent- 
Owens design and build your tooling and special machines. 
: Kent-Owens Machine Co., Toledo, O. 


Call ou 
KENT-OWENS 


for MILLING MACHINES 


PONT SIRE Te Re yt 
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GREATER 
SAVINGS 


JONES & LAMSON 
offers you 


THIS COMBINATION 


FINEST 
MACHINES 


Modern machine tools that produce greater work 
accuracy at lower costs than ever before. 
Scientific research in machining methods, metallurgy, 
tool geometry and inspection procedures. 
Realistic Procurement — you have your choice of several sound 
financing methods, plus the advantages of new tax laws 


with more equitable write-offs. 


From initial survey of your production requirements right through 
to delivery and installation of new equipment, every phase of J&L’s 
Replacement Program service is complete, competent and reliable. 


EASIEST 
PROCUREMENT 


The man who needs a machine tool ... is already paying for it. 


JONES & LAMSON MACHINE COMPANY 


502 Clinton St., Dept. 710, Springfield, Vt., U. S. A. 


UNIVERSAL TURRET LATHES + FAY AUTOMATIC LATHES 
AUTOMATIC DOUBLE-END MILLING & CENTERING MACHINES + AUTOMATIC THREAD & FORM GRINDERS 
OPTICAL COMPARATORS + AUTOMATIC OPENING THREADING DIES & CHASERS 
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AUTOMATIC HANDLING 


Completely automatic operation of 
this Fay Automatic lathe, including 
loading, machining, chip and coolant 
disposal and unloading, ups produc- 
tion to 180 pes. per hour at 100% ef- 
ficiency in the machining of these 


shells. 


Tala Lal \wiv\v} 
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NEW METHODS 


By grinding this worm (stock removal 
.1235” — one pass) on a J&L 6 x 36” 
Automatic Thread Grinder, produc- 
tion is increased 160% per machine 
over previous methods. 





SS Se 
VERSATILE TOOLING 


High production methods of tooling 
for automatic lathes were simplified 
and applied to three 7B J&L Universal 
Turret Lathes. Inner and outer Ball 
Bearing Races are produced on the 
same machines. Set up time from one 
lot to the next does not exceed fifteen 
to twenty minutes per machine. 


Jones & Lamson’s unique Procurement Plan offers you a choice 


of methods for procuring new, high-efficiency equipment. You may buy 
outright; pay-from-productivity on a variety of bases, at interest 
rates of 34% and lower (add-on); or you may use any of 


several variations of a truly flexible lease plan. 


ge ee ee ee ee 9 oe oe 


Jones & Lamson Machine Company 
502 Clinton St., Dept. 710, 
Springfield, Vermont, U. S. A. 
Please send me the Jones & Lamson Machine Tool 
Replacement Information Kit. 


MACHINE TOOL DIVISION 


Valuable information is yours for the asking. 
Simply fill in the coupon below, clip it to 
your letterhead, and mail. 


I 
| 
I 
I 
L 
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Don’t Be “Sold”. . . Get The Facts 


>) MAKE UP YOUR OWN MIND 


about the metal lathe best for you 


Here are the FACTS 
about the Great NEW 
Rockwell-built DELTA 
11 Metal Cutting Lathe 


ACCEPTED THROUGHOUT INDUSTRY... 


This great new Delta Lathe has—in less than 
one year—gained tremendous acceptance 
throughout industry. Users agree that it’s the 
finest 11’ metal lathe on the market! 


REPLACING HIGH PRICE LATHES... 


This versatile Delta Lathe is replacing lathes 
costing far more. That’s because years of inten- 
sive development and testing assure precision 
plus extra ruggedness. 


MORE QUALITY FEATURES AT LESS COST 


No other 11” metal lathe, regardless of price, 
offers you so many precision, safety, and con- 
venience features. Delta’s unsurpassed power 
tool experience gives you highest quality at 
lowest price! 


GET ALL THE FACTS, THEN COMPARE... 


See this great new Delta lathe demonstrated— 
actually try it yourself. Then compare with an 
lathe of comparable size and MAKE UP YOU 
OWN MIND. Your Delta Dealer is listed under 
“TOOLS” in the classified pages of your phone 
book. Delta Power Tool Div., Rockwell Mfg. Co., 
618L N. Lexington Ave., Pgh. 8, Pa. 








HERE’S HOW USERS HAVE “MADE UP THEIR MINDS” 


R. H. Plourde, N.E. Die Co., Water- 
bury, Conn.: “Excellent for its power 
and precision. We intend to stand- 
ardize on Delta.” 


@ 
s 


E. J. Coats, owner of Pine Grove Mfg. 
Co., Ripley, Miss.: “We waited a year 
for the new Delta Lathe. Certainly 
wouldn't want to be without it.” 


. DELTA QUALITY POWER TOOLS 


is | Another Product by ROCKWELL 
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Get all the facts. Send for this great new “fact” book . . . today! 


R. J. Hood, President of Eastern Tool 
Co., Hartford, Conn.: “Extremely 
rugged even compored to costlier 
lathes. Simple changing of speeds and 
drives saves us money every day.” 


D. Hart, Sales Manager of Carros & 
Hart, Bristol, Conn.: “It’s the best 
lathe of its type. It makes heavier 
cuts faster than some of the other 
more costly lathes available.” 

















J. A. Stupian, President of Ordnance 
Specialties, Inc., El Monte, Cal.: “We 
chose Delta because of the need for 
a rugged, yet precision, lathe. Not 
only is the new Delta lathe capable 
of outstanding performance, but it is 
also very economical.” 


A. Janson, President of Janson 
Tool & Die Co., Toledo, Ohio: 
“It's rugged and accurate. We 
can recommend it to anyone.” 


Write to: Delta Power Tool Div., 
Rockwell Mfg. Co., 618L North 
Lexington Ave., Pittsburgh 8, Pa. 


DELTA QUALITY COSTS NO MORE 
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UTTING 
: COOLANT 


GREAT ADVANTAGES Sdeemoua. 


(Loto) Mm 
for you AND MORE CLEAN 


LLL 


“lily 
aan 


Mall 
























Triple C Cutting Coolant — the long awaited answer 
which sidelines serious obstacles to today’s steadily in- 
creasing feeds and speeds. Tested and proven amazingly 
effective in nation-wide operation, Triple C actually 
revolutionizes technology in this field. Every molecule 
is a complete unit that contains all the elements req- 
uisite to ideal cooling and lubrication. Triple C solu- 
si : tions never break or separate. Lengthen your tool life! 
idandlly end non-greasy. 1¢ ie Sa Step up production! Maintain accuracy and safety to your 


to the development of any foul odor, Work operators! Triple C Cutting Coolant does all three! 


pieces are not slippery; are , ; 
easy to handle, = e Your Motch & Merryweather dealer 


carries Triple C Cutting Coolant in stock. 


Twe Worn & WERerweatwen Waters (0. 


CUTTING TOOL MANUFACTURING DIVISION 
CLEVELAND 17, OHIO 


Stocking Dealers in All Industrial Centers 
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TRIPLE-CHIP CIRCULAR SEGMENTAL AND SOLID CUT-OFF BLADES + TRIPLE-CHIP SLITTING SAWS * KROSLOK FACE MILLING 


Tall alatat mn tk a — 


‘gained dela © themed tiem | ie Ea TRrImtr - SrA. 





@ The Baker at right performs multiple drilling 
operations on jet fuel bodies. 


@ Head and fixture can be changed to meet newly 
designed product at minimum cost. 


@ Centralized lubrication. 


@ Can be supplied with extra shuttle 
stations if needed. 


@ Mist oiling on stationary bushings. 


@ Effective cooling of tools (see coolant 
distributor at top of machine) 


@ Rigidity throughout. 


@ Accurate positioning of shuttle and bars 
registering from head. 


@ Outside hydraulics, J.I.C. complete. 
@ Twin pull cylinders (a Baker feature) 


@ Selective operation for hand or automatic operation. 


INCREASED PRODUCTIVITY THROUGH 
BETTER MACHINE TOOLS 


BAKER BROS., INC., Toledo, Ohio 


SINCE 1875 

















TRIPLE-CHIP CIRCULAR SEGMENTAL AND SOLID CUT-OFF BLADES + TRIPLE-CHIP SLITTING SAWS * KROSLOK FACE MILLING 
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FOR MORE THAN THREE-QUARTERS OF A CENTURY 


Standard and Special Drilling... Boring... Tapping 
 Keyseating and Contour Grinding Machines 





GEAR SHAPERS 
GEAR HOBBERS 
GEAR CUTTERS 





 & 


~ MASCHINENFABRIK LORENZ A.G., ETTLINGEN/BADEN 
ee 
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AUTOMATIC = = 
DIFFERENTIAL ©. == 





Red Ring Automatic Differential Up-Feed, 

great ts in the 

f gear shaving, offers you such 
dvantages Gs: 


stroke shaving cycle of 
of feed and dwell. 


on each work unit. 


to 200%. 
nd result- 





a Automatic multi 
selected increments 


@ Saves 5t0 10 seconds 


@ Prolongs cutter life up 
@ Eliminates operator's errors a 
ant cutter breakage. 
@ Minimizes operator fatigue. 
@ Greatly reduces loading and unloading 










Write for 
Descriptive Data 





SPUR AND HELICAL 

GEAR SPECIALISTS 

R NAT RS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


xen 









N 
ATIONAL BROACH & MACHINE CO 


5600 ST. JEA 
° Movs «5 es 
ie 0 0 ae eee eee DETROIT 13, MICHIGAN 





WORLD'S LA 
RGES 
T PRODUCER OF GEAR SHAVING EQUIPMENT 
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NEW LOW GEAR COSTS 
Gears 16 Pitch or Finer...with 


FULLY AUTOMATIC GEAR HOBBING 


As more and more gear operations are 
modernized to place them on a competitive 
basis, automatic gear hobbing equipment 
becomes an essential approach in reducing gear 
costs. Since 1937 Barber-Colman engineers 
have been working closely with major gear 
producers in the application of automatic gear 
hobbing. At first, automatic hobbing 
applications were made in the watch gear and 
instrument fields. Later, machines were built 
for medium pitches in other fields, such as 
fishing reel gears. The latest Automatic No. 
6-10 Hobbing Machines are designed specially 
for cutting automatic transmission and 
speedometer gears to meet the required rate 
of production on an automatic production line. 

























BUILDERS 0 F PRE Ct 8h Oo 8 GEAR 
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HIGH-PRODUCTION PLANT REPORTS SAVINGS IN UNIT- 
COSTS WITH FEWER GEAR REJECTS 


In this particular production plant, fewer gear rejects are 
occurring. An overall reduction in cost per gear has been 
effected through reduced man-hours and continuous high-speed 
output. One of a battery of machines performs as follows: 


Automatic Cycle — 356 Hob RPM, .030” feed per rev., 
34-second complete cycle time, 
1 per load. 

Speedometer Gear — 19 teeth, 8°3'22” RH helix angle, 
26 DP, .850”OD x 3”, 25°PA. 


Class C Accurate — 234”OD x 3” face x 34” bore, 
Unground Hob 3-thread, 25°PA, 4200 pieces per sharpening. 





COMPLETELY AUTOMATIC CYCLE PROVIDES 
CONTINUOUS HIGH-SPEED GEAR CUTTING 


Blanks are automatically loaded through a hopper-feed system 
and positively located and clamped on a solid arbor in cutting 
position, The cycle sequence includes rapid traverse to the 
hobbing position, lowering of the work slide to cutting depth, 
hobbing the blank, raising the work slide, rapid traverse to the 
right, and unload. A new blank then is automatically presented 
for hobbing and the cycle repeated continuously until the 
machine is shut off. The machine is equipped with an automatic 
hob shifter which moves the hob to a new cutting position 

after each cycle. 


ADAPTABLE TO WIDE RANGE OF LONG-RUN, 
HIGH SPEED GEAR PRODUCTION 


This type of cycle arrangement is adaptable to many similar 
long-run gear cutting operations within the general range of 
16 pitch and finer, depending upon the particular gear 
specifications. The cycle is arranged to suit the requirements 
of the job, and tooling, feed, speed and cycle-timing will 
depend upon the required production and gear specifications. 





ENGINEERING SERVICE AVAILABLE WITHOUT 
OBLIGATION 


Check your high production gear operations to determine 
whether you are maintaining a competitive cost basis. 
Barber-Colman engineers will gladly consult with your gear 
production people to demonstrate the cost-saving benefits 

of automatic hobbing. Ask your Barber-Colman representative 
to arrange an appointment for you, or write directly to Automatic 
Hobbing Engineering. No obligation. 


Hoes ecurterseReameRs PAD Borher-Lolman Company 


HOBBING MACHINES 
HOB SHARPENING MACHINES 





COLMAN GENERAL OFFICES AND PLANT, 6111 ROCK STREET, ROCKFORD, ILL. 
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It takes just 44 seconds floor-to-floor to machine this SAE 5132 
steel automotive forging on the new Hydra-Feed tracer lathe. 
Note amount of stock removed in a single pass with tracer 
slide and rear carriage. 


HYDRA-FEED TRACER LATHE: 


1 ... gets rid of the chip and dirt problem since tracer slide and tem- 
plate are located on the top carriage, well above the part being turned. 


... gives you unobstructed loading and unloading—no slides or 
tools at the front of the machine. 


. . . permits 2 or more operations to be performed in a single pass by 
using an auxiliary rear carriage for facing, grooving, chamfering, etc. 
Contour facing and turning are handled with auxiliary tooling, also. 


. . with its full width, full depth chip chute allows unobstructed chip 
flow even when taking the heaviest cuts. Standard automatic chip 
removal equipment can be added readily since a large opening is 
provided at rear of the machine. 


... is available with either variable speed or conventional drive to 
suit your production requirements. 


HYDRA-FEED MACHINE TOOL CORPORATION 


7 Ye lola j 
SALES AND ENGINEERING OFFICE, 730 W. EIGHT MILE ROAD, FERNDALE, MICH 
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Microhoning is a low-velocity abrading process that employs 
thousands of small cutting tips. Because simultaneous and con- 
tinuous cutting action of tips is spread over a wide area, 


Microhoning Advantages 














@ Rapid and efficient stock removal. 


. a accuracy obtained in stock is rapidly removed with a minimum of heating. This 
x et : > abrading technique generates functional surfaces by obtaining 
@ Macrogeometric accuracy —the Micro- in one operation the required tolerances, specifications, or 


honing action is not affected by vi- 
bration; long abrasive stones generate 
a true surface. Included in these characteristics are: dimensional size (the 
@ Microgeometric accuracy—any distance between points or faces of a part, e.g., the diameter 
desired surface finish and cross-hatch of a bore); macrogeometry (waves whose crests are more 
angle duplicated in every part. than 42” apart); microgeometry (roughness or scratches whose 


@ No concentration of heat—the struc- crests are less than 2” apart); and surface structure. 
tural surface of the part is undamaged. 


condition of the surface characteristics. 


Microhoning applications include 
tapers, spheres, splines, tandem or 
interrupted bores, flat surfaces, and 
any type of material, regardless of 
hardness (or softness). 


No practical limitation on part length 
and diameter. 


No chip removal problem—the minute 
Microhoning chips are flushed away 
in the coolant and automatically 
removed. 


Automatic size control. 

Readily adapted to automation. 
Eliminates tool dressing time and cost. 
Location of bores is undisturbed. 


Float principle and low speeds assure 
minimum maintenance. 





Backed by over 26 years of engineer- 
ing and service experience. 


10M TH 
ye Oy. 





Microhoning ... Example Application 






& % Microhoning both I.D. and O.D. of the hub of a trans- 
< %, mission torus cover to generate geometric accuracy and 
é 3 a surface finish of 10 microinches. 
3 - 3 O.D.—2.375", approx. 1” long, blind end 
% é 1.D. —2.125” x .280" long 





58-60 Rockwell “C” 
Stock removal: .001” to .002” 
Surface finish: 10 microinches 


Production: 180 per hour, gross. j 


*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 











Movies describing various machining processes and the generation of functional surfaces 
are available for group meetings. For literature or further information on films, write to: 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVENUE @ DETROIT 38, MICHIGAN 
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for improved accuracy and speed... 


The Hendey 9” Tool and 
Gage — Maker’s Lathe 
provides maximum precision and 
versatility for toolroom and e cele) relate. gage-maker’s febaats 
production use. Some of its 
features include 24” center 
distance and 10-1/4” swing, 
sixty-six thread and feed 
changes, and an independent 
lead screw. 
This Hendey lathe has a new 
magnetic amplifier drive unit 
for speeds which are infinitely 
variable and which can be 
changed smoothly and easily 
while under load. This type of 
drive is very simple and 
requires a minimum of 
maintenance. Spindle speeds 
range from 15 RPM to 3000 
RPM. Speeds from 15 RPM 
to 250 RPM are available 
through back gears. Start 
— stop, forward — reverse, 
and spindle speed selection 
are easily controlled. This 
machine can also be furnished 
with an electronic 
drive unit. 





highly adaptable and sensitive 
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greater flexibility in tool room work 





The Hendey 12” Crenik Shaper is 

a high-speed universal machine 
7 designed for maximum 

12 crank shaper flexibility in a wide variety of 

: cuts. It is constructed especially 

for precision work, and speeds 

up to 200 strokes per minute 

are available. The vise and 

table are the finest available 

on any shaper, allowing the 

work to be positioned 

to any desired angle. The 

universal table will rotate 360° 

about its axis. The tilting top 

can be set to 15° on either 

side of the horizontal position. 

This machine is also available 

in 16” and 20” sizes. 

In addition to the vise and table, 

standard equipment includes 

dual mechanical controls, 

automatic lubrication, power 

down feed, quick-change 

swivel head, pre-loaded Timken 

bearings on the crank gear, and 

helical teeth on the crank 

gear and back gear. 


for precision work at high speed 


BARBER 


machine division 


BARBER-COLMAN COMPANY COLMAN 
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SUTCUISee These two machines, working 


as a team, perform an average of 3879 operations 
per hour, maneeng 188 interchangeable parts 











CAST Tre). OIL PUMP 
Machine ah 27 operations from two directions. 17¢ per part 


450 HOLE 490 HOLE @ MILL FACE 
Sta. 2H Drill thru Sta. 4H Drill thru Sta. 1V Rough mill 
Sta. 11H Ream 


Sta. 12H Ream Sta. 3V Finish mill 




























cI 


Rough Bore and 
Semi-finish Bore 


ana Square Bottom 


Stas. 5H, 6H, 8H, 9H 


| RO) FN Ole (a - 





D 











T 
ne! 














1» 4 HOLES | /4-24 3 = 
Sta. 2H Tap-Drill 2 < ti ) 
Sta. 4H Tap-Drill 2 ie 
Sta. 10H C'sink 4 | :. 


Sta. 13H Tap 4 . 


‘ 





127 pieces 
per hour gross 








KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 
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MILL FACE 
Sta. TVA Mill 


Machine 





















<acwounz—>* 





-—€) .453 HOLE 
Stas. 4A, 5A, 6A Drill 


~—~@, .437 HOLE 
~\Stas. 8A Drill thru 








— 


142 pieces 
per hour gross 








~ 
Py 266 /.276 HOLES (2) @ MOUNTING PADS 
Sta. 2A Drill .250 thru 


Sta. IVA Rough mill 
Sta. TA Ream .267 


Sta. 3VA Finish mill 


10 operations from three directions. 10-6/10¢ per part 














New “Series A” 
Automatic Drilling and 
Tapping Machines 


New automatic cycle—rapid approach—feed—rapid return 
through simplified electro-mechanical design. 

New rigidity and power from heavier structure, efficient 
drive and higher horsepower. 

New applications through universal design and broader feed, 
speed and tap lead ranges. 

New lubrication facility with 100% anti-friction bearing 
design—lower operating costs. ‘ 

New approaches with simplified fixturing can often couble 
or triple output. 


DRILLS AND TAPS HOLES AT 
THE TOUCH OF A BUTTON 


Sliding Head Drilling Machines 


BOX COLUMN AND ROUND COLUMN 
FOR LOW OPERATING COST 


New rigidity in really quick change 
multi-speed, multi-feed Upright Slid- 
ing Head Drilling Machines. 

New stiffer, heavier spindle for 
longer life and higher production. 

New faster set-up facility for easier 
operation and less idle time. 

New involute spline drive through- 
out for increased capacity and lower 
maintenance. 

New accessories for broader applica- 
tion and increased efficiency. 
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Cy ULEEHEMAN 


New Precision 
Jig Borer 





New structural concepts give 100% support to 
heavy work throughout entire range of machine. 


New automatic ultra-precision positioning 
eliminates manual operation of table and saddle 
elements. 


New guide design insures longer, more precise 
alignments of table and saddle. 


New spindle nose tooling gives faster handling 
and higher efficiency. 


—A new procedure for tool room or 
production work with increased 
output, precision and profit. 


SE REY A 
Layout Drilling Machine 


A MODERN SOLUTION TO AN OLD PROBLEM 


New approach to tool room and production layout work not 
requiring the ultra-precision of the Cleereman Jig Borer 


New increased output through easier operation and control. 
New efficiency with new spindle nose tooling. 


New rigidity with improved structure and increased drive 
capacity. 


New longer precision life with improved design of elements. 








Blvd., Chicago © 


on 
n P 


640 West Washingt 
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GEAR SHAPERS 


SPUR AND | EXTERNAL | MAX. PITCH 


FROM 1/16" TO 120” CAPACITY = “‘neticat =| & INTERNAL | DIAMETER 





hr tecntiarieimenaeremannves 


3” FINE-PITCH 





green eee 


3/4” ext. 


yes 


18 inches 


1 1/2” ext., 
1” int. 


5/7 hel. 


P 3/4 spur, 
12 inches 5/7 hel. 














THE PRECISION LINE 


SHAVING MACHINES 


EXTERNAL | MAX. PITCH 
& INTERNAL | DIAMETER 





No. 4 FINE-PITCH 


ext. only 4 inches 12 inches 


No. 8 “FULL-TOOL” 
8 inches 21/2inches 


No. 11 INTERNAL 


int. only 


Also 12”, 18” and 24” machines for externals only. 
**Depends upon work-holding fixture ***Depends upon design of gear 


Tica) ee 


SPUR AND MAX. PITCH 
HELICAL DIAMETER 


No. 4 FINE-PITCH RED LINER F 
cites | [ERT “OWS Injection Mola, 


No. 8M RED LINER | is ge achines 


both yes “ne mean 


ng, Ure con 
ing advantages” and Other “ng a 
( “Mak. 


18 inches 


4 
VU 
lu 
in 
VU 
uu 
= 
@ 
.@) 
a 
; 
oO 
U 
a 
oO 
aw 


No. 12M INVOLUTE MEASURING 


12 inches 


K 





INVOLUTE 
PROFILE 
Cc 


= 
= 


No. 12H LEAD MEASURING 
12 inches 


| 
CHECKING 
LEAD CROWN 
& TAPER 


Nos. 24M Involute and 24H Lead Measuring Instruments with capacity of 24 inches 
*** Depends upon design of gear 




















New Hydraulic Control Panel, to be applied to 
: all hydraulically operated Ex-Cell-O Precision 
Boring Machines, including Standard and Way- 


THE KEYSTONE OF GREATER ‘Type Models. 
PRECISION PRODUCTION | 








Hydraulic 
Lontrol Panel 


For faster, smoother 
action on the new 


Hydraulically Operated 


Precision Boring Machines 


Incorporated in the panel are a number of new 
and better ways to control machine table move- 
ments. The automatic cycle is initiated by the 
manual control lever, or by electric push button or 
switch. A wide range of flexible automatic cycles 
is available. The new panel provides operators with 
complete single-lever manual control. 

Rapid traverse is faster for shorter machine 
cycle time. Table reversal is instantaneous. De- 
celeration from rapid traverse to feed, or to 
stop, is smooth and free from shock because of 
built-in snubbing action. Feed rates are higher for 
machining aluminum and other free machining 
metals. 

Dwell control is by electric timer. Feed is constant, 
regardless of resistance encountered. Switches to 
control spindle rotation are incorporated in the 
panel. Switches, solenoids and wiring are easily 
accessible for service, and the manifold mounting 
of the panel makes it readily removable. 

For high production work, the orifice compart- 
ment can be locked when the dials have been set 
for the most efficient feeds. When used for a 
variety of setups or for tool room work, the cover 
may be left unlocked and the key removed. 

Hydraulic and electric systems on Ex-Cell-O 
machines, including the new panels, conform to 
J. |. C. specifications. 
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The new Hydraulic Control Panel is now standard 
equipment on such Ex-Cell-O machines as this 
Style 17-A Precision Boring Machine. Operation 
is faster and smoother, and the machine has more 
versatility than before. 


IMPORTANT: The new panel is not interchange- 
able with the old panels. It is being furnished on 
all current models. 


EX-CELL-O 


CORPORATION 


DETROIT 32, 
. 2 " at 


MICHIGAN 
EX-CELL-O for PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING 

SPINDLES » CUTTING TOOLS + RAILROAD PINS AND BUSHINGS 

DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS 
PRODUCTION PARTS + DAIRY EQUIPMENT 





PRECISION PRODUCTION 


The name “Bullard” on machine tools stands for advanced 
design in engineering, quality of craftsmanship and reliable performance. 
Recognizing the improvements being made in cutting teols, methods 
and materials, Bullard Machine Teols have been designed, 
engineered and built to preduce for your highest efficiency. 





CUT MASTER V. T. L., Model 7 


46"'-56"'-€ 


5 i 


| 








SPACING TABLE 


m ] : 
30x20, mouhted on super service 
drilling machines or 4'-5' and 6’ 
radial drills. t 





THE BULLARD COMPANY. BR 








CONTIN-U-MATIC 


Type “RD” 4, 6 and 12 spindles 
in 10-14’’-20” sizes. 












May be applied to any or all 
heads of Cut Master V.T.L. Model 
75 at time of ordering or at a 
later date for fully automatic 
operation. 


MULT-AU-MATIC 


Type “L” — 10” with 6, 8, 12, or 16 
‘ spindles, 14” and 18” with 6 or 
| 8 spindles. y 




















HORIZONTAL BORING, MILLING AND 
DRILLING MACHINES, Model 75 


3-4” and 5” spindle with various bed lengths 
and_post heights. 
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“ia 350 Foot 
BYVsit-)i p43: Met tii) 
Automation Line — 
Performs 555 Operations | 
on V-8 Cylinder Blocks 
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* 100 pieces at 100% efficiency. 
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Operations: 265 drilling, 6 milling, 21 boring, 
56 reaming, 101 countersinking, 106 tapping, 
and 133 inspection. 


104 stations: 1 for loading, 53 for machining, 
7 for part handling, 6 for mechanical inspection, 
36 for visual inspection, 1 for unloading. 


5 independent machine sections with provision 
for banking parts between each section; master 
automatic cycle for operating all 5 sections 
simultaneously. 


Automatic independent transfer mechanism for 
each machine section and automation units for 





THE 


DETROIT i 


>. fee eee Pee eee eee fee eee See | 


handling parts from machine section to machine 
section. 


Capacity for removing work piece at every 
station. 


Automatic air pressure test for high pressure oil 
holes and automatic depth inspection for all 
holes before tapping. 


Pre-set tooling throughout. 


< Other features: Coolant system for tapping sec- 


tion, complete interchangeability of all stand- 
ard and special parts for easy maintenance, 
construction te J.I.C. standards, hardened and 
ground ways, hydraulic feed and rapid traverse, 
automatic lubrication, automatic chip disposal. 





Established 1898 


— CO. 
ee 


Speccal MACHINE TOOLS 








greater stamina 
for carbides 
or HSS tooling 


lubricating ond 
coolant systems 


completely separated 








controlled cycle time 


keeps production 
on schedule 





ASSURE GREATER PRODUCTION... 


AND OVER THE Long pull 


BAR AND CHUCKING AUTOMATICS 


1, 4, 6 and 8-spindie machine sizes 





The Acme-Gridley design features listed on the 
opposite page are responsible for outstanding 
production gains in shop after shop. Look for Number of Spindles Number of Spindles 
them ... ask about them ... see what they elfaieis 1 ales 
could do for your gape came picture. 33°11" | %e° 12° | 10° | 5%"! 6° 

When you do, you'll find plenty of evidence 4’ \1%" 11" 12” 8” 8” 
that National Acme builds more stamina and 5%" \2" 1K? 10° 
ruggedness—and a greater potential for ac- 256" | 156" 12° 
curacy—into Acme-Gridleys than normally 3" be | 
will ever be needed. And you’ll also see why 5%" 95 . 
Acme-Gridleys continue to deliver “new-ma- 7% + 3" 
chine-productivity” year after year. 4" 

A demonstration will show you why so many | 6° 
more Acme-Gridleys are in use today than any 
other automatic. 


BAR AUTOMATICS CHUCKING AUTOMATICS 











Write for additional information: 


Multiple Spindle CHUCKING AUTOMATICS—Catalog CM-51 
Multiple Spindle BAR AUTOMATICS—Catalog M-450-A 
Single Spindle CHUCKING AUTOMATICS—Catalog MC-53 
Single Spindle BAR AUTOMATICS—Catalog M-50-A 


4-Spindle Acme-Gridley Bar Automatic 


8-Spindle Acme-Gridley Chucking Automatic 





“National Acme 


171 BAST BVCSDST StREAFT CLEVELAND 8, OHIO 





Ram and Turret 


WORM GEAR ADJUSTMENTS for 
setting head at angles in two 
planes or combination of same. 


STANDARD SWIVEL ADAPTER 
makes it possible to set Shaping or 
Cherrying Attachments at angles. 


RACK AND PINION CONTROL 
for in or out movement of Ram. 











NEW (pat. pending) EXPANDING 
DOVETAIL LOCK binds all four 
surfaces together giving vibration- 
less performance, 


The New BRIDGEPORT Ram and Tur- 
ret has been designed and tested 
for full utilization of the 1 HP back- 
geared BRIDGEPORT Milling Head. 


This Ram permits full universal set- 
ting of the Milling Head, Shaping 
and Cherrying Attachments. 


Our toolmakers prefer if after a 
six-month fest. 


We are sure you will like it. 


Bridgehort NACHINES, INC. 


Bridgeport, Connecticut 


Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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Here’s what you saw. 


of Cacsewat at the Show 
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New HeAvy Duty TAItsTocK 


Turn the page for a review 











NEW 15° Regal Lathe 
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©) NEW 15” Dual Drive Lathe 





CUT WITH CONFIDENCE... 
 ('s§s WITH THESE 


@ 13”, 15”, 17” and 19” Regals 


Designed and built like heavy-duty lathes, the new LeBlond Regals 
offer a long life of precision production, minimum maintenance and 
true big-lathe dependability! New headstock uses proven gear-belt 
drive design. New bed has replaceable hardened and ground steel 
ways. Other big-lathe features—Separate feed rod and leadscrew. 
3-bearing spindle. Automatically-lubricated quick-change box. Many 
more. Ask for Bulletin R-200S. 
15” Dual Drive 


For medium-duty performance at low cost, the new LeBlond Dual Drive 
is number one! With a single lever you get 16 spindle speeds from 
30 to 2400 rpm. The headstock is of combination gear-belt drive 
design with a 3-bearing spindle. Motor is 5 hp., 1800 rpm. Quick-change 
box is totally-enclosed. Replaceable hardened and ground steel ways 
are fitted to the’compensating veeway principle for the best distribution 


of forces. Ask for Bulletin 6S. 
| 16” Heavy Duty 


Completely redesigned from top to bottom,our new 16” is the most 
advanced heavy duty in thé business! The combination gear-belt drive 
headstock provides 27 spindle speeds. The center spindle bearing is 
supported in the new Timken “semi-flexible mounting” for precise 
support throughout the speed range. “way power rapid traverse. 
20 hp. Totally-enclosed quick-change box. laceable hardened and 
ground steel bed ways. Ask for Bulletin HDI 26S.. 
~~, 


















The LeBlond Show Booklet, showing the complete new line, is 
still available in limited supply. If you misplaced your copy 
or did not attend the Show, write for your copy today. 


NEW 13”, 15”, 17” and 19” Regal Lathes 


Famous for dependable performance 
at low cost, our Regals have been re- 
designed from the ground up! Big- 
lathe features include — Combined 
gear and belt-drive headstock. Re- 
placeable hardened steel bedways. 
Separate feedrod and leadscrew. 


NEW 15” Dual Drive Lathe 


Best buy in the medium-duty class, 
the new Dual Drive features 16 
speeds from 30 to 2400 rpm through 
a combined gear and belt-drive head- 
stock. 5 hp. Replaceable hardened 
steel bedways. Totally-enclosed 
quick change box. 





Were you at the Show? 
or Did you miss it? 


Either way — make sure you get all the facts about 
the great new machines introduced by LeBlond! 





NEW 16” Heavy Duty Lathe 


Most popular of the heavy duties, 
our new 16” provides 27 speeds from 
16 to 2000 rpm through a combined 
gear and belt-drive headstock. 20 hp. 
Four way power rapid traverse. Re- 
placeable hardened steel bedways. 
Enclosed quick change box. 





RT Teolroom Lathe 


Even today, other lathes can’t match 
the advanced designs pioneered by 
LeBlond in the RT. Universal QC 
box—90 feeds and threads. Auto- 
matic chasing stop. Combined feed 
apron with built-in taper attachment. 


NEW 25” and 32” Heavy-Duty Lathes 


Cut with confidence at high horse- 
power! New headstocks use heavy, 
short shafts; 4-bearing spindle; pro- 
vide adjustable accelerations for 
starting, stopping, jogging. 50 hp on 
the 25”, 60 hp on the 32”. 


NEW 32” Special Heavy-Duty Lathe 
You saw well over 100 hp actually 
used at the tool. Built for Carboloy 
to test the newest in carbide tooling, 
this special 32” uses a 125 hp, varia- 
ble speed drive, provides speeds from 
42 to 1400 rpm. 





NEW 25” /50” Sliding Bed Gap Lathe 


A brand new model of this most 
versatile of lathe designs. Headstock 
provides 36 spindle speeds from 6 to 
625 rpm. Adjustable acceleration for 
starting, stopping, jogging. New bed 
increases stability, easy cleanout. 


50” Roll Turning Lathe 


Huge steel mill rolls are contoured 
in less than half former time. Two- 
directional hydraulic tracing from a 
simple template. Feed and speed can 
be varied during cut without leaving 
a tool mark. 


NEW Automatic Crankshaft Lathe 


Fifty-five crankshafts per hour are 
turned on the fastest crank-turning 
equipment yet developed. Five main 
bearings, flange and pilot, sprocket 
diameter and front end turned simul- 
taneously. Transfer is automatic. 





NEW LeBlond-Carlstedt Rapid Borer 


Entirely new concept in high pro- 
duction of deep holes. Designed ex- 
pressly to accommodate the new bor- 
ing method and tooling developed in 
Europe. Holes bored 3 to 8 times 
faster than ever before! 





... cut with confidence 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


CINCINNATI 8, OHIO 


iBLON 
pene 


World’s Largest Builder of a Complete Line of Lathes . . . For More than 68 Years 


Turn the page for a review 
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GUSHER 
COOLANT 
PUMPS 


FOR EVERY REQUIREMENT 


In Types and Capacities Up to 200 G.P.M. 


GUSHER COOLANT PUMPS—chosen as standard equip- 
ment by leading builders of every type of machine tool— 
are available in many types and sizes to fill practically any 
coolant need. There’s a Gusher Pump to meet most re- 
quirements as to type of intake, discharge, location on 
machine and pumping capacities. Regular line includes 
these motor-driven models: Immersed type; outside 
mounted, pipe connected type; outside flange mounted 
type with internal or external discharge. Also belt-driven 
models, shaft driven type, plain drive attachments. 


Check these features: Extra rugged construction. One- 
piece shaft (no couplings) for vibrationless rigidity. No 
packing nuts, no metal-to-metal contacts, no relief valves, 
no auxiliary strainers needed. Permits continuous handling 
of grinding compounds, grit- or chip-laden coolant without 
harm to mechanism. Automatic priming gives split-second 
coolant delivery in exact volume desired. Minimum main- 
tenance. 


A—Pipe connected—Horizontal L intake at bottom, 
vertical discharge. 


B—Flange mounted—intake and discharge through 
flange separately.* 


C—Pipe connected—side intake with vertical discharge. 
om mounted—gravity intake external horizontal 
ischarge. 


E—Immersed type with twin intake horizontal dis- 
charge. 


F—Flange mounted with discharge through inlet.* 
*Eliminates external piping. 


THE RUTHMAN MACHINERY COMPANY 
1800-1823 Reading Rd. Cincinnati, Ohio 


“THE COOLANT HEART FOR A GOOD MACHINE 
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greater accuracy, 
faster production 


now... 


WITH 
GREENLEE 


SIX- 
SPINDLE 
AUTOMATICS 





You can take advantage of new pro- 


duction techniques...attain higher levels 


of efficiency with the improved Greenlee IMPROVED SPINDLE CONSTRUCTION 

6-Spindle Bar Automatic. Its advanced The spindle has been completely redesigned to assure greater 
design opens the door to some real accuracy at higher speeds. True running...the new Greenlee 
profit opportunities. @ These design spindle has five widely spaced, preloaded, angular-contact, 


improvements are fully described in a precision ball bearings. Entire spindle is dynamically balanced 


catalog recently issued. Let us send you for smooth operation. Metallic seals, labyrinth and friction 


a copy today. Find out how Greenlee washers with line contact provide maximum heat dissipation. 


Automatics can save time and money in INCREASED SPEED 

your plant. It will pay you to investigate. Spindle speed range has been increased. Enables you to take 
full advantage of the top efficiency and peak performance 
which carbide and high-speed tooling offer. Reduces down- 


time losses and tool costs. 









WRITE FOR RTS 
A 
CATALOG GREENLEE BROS. & CO. 






No. A 
: a0S 1732 Mason Avenue 


Rockford, Illinois 
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The above test was condu e- 
fore record crowds at the 1955 Machine Tool 


Show in Chicago by the Robert W. Hunt 
Company who are internationally recog- 
nized as unbiased research and test engi- 


neers. The purpose was to determine the 
comparative blade-cost-per-cut and average 
cutting-time-per-cut of both high speed 
steel band saws and high speed steel hack 
saws with both types of saws cutting the 
same material. 

ios coat a tip sac, Sen ant aae te chamee 
today to Armstrong-Blum Mfg. Co., Chicago 39, Illinois. 


The report contains data of great value to anyone inter- 
ested in the sawing of ferrous metals, and is free for the 


asking. 
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SNYDER SEGMENTED 
AUTOMATION in 91 station, 
182 eperation, in-line transfer machine 
features four segments which can 


operate independently or as a unit to 
assure continuous production of auto- 


motive automatic transmission cases at 


10@ cases an hour at 80% efficiency 


TOOL & ENGINEERING COMPANY 


3400 E. LAFAYETTE, DETROIT 7, MICHIGAN 
50 Years of Successful Cooperation with Leading AAmerican Tndustriee 


SEGMENT 1: 40 feet long, 19 stations, 10 
spindles. Part manvally loaded, both ends 
face milled, counterbored, three diameters 
rough and finish bered and faced, two 
pads side milled, pump pad face milled, 
clearance slot milled. Part tilted: 90 degrees 
in processing. 

















SEGMENT 2: 47 feet long, 31 stations, 91 spindles. in top 
face, end and at angular locations inside, 51 holes are 
drilled, countersunk, semi-finish and finish reamed, spot- 
faced, tapped. Part is tilted 90 degrees and rotated. 

















SEGMENT 3: 26 feet long, 17 stations, 
21 spindles. Various drilling, cham- 
fering, tapping, counterboring, ream- 

ing, spotfacing operations in a oak case 
sides. Part removed from transfer bar 
to special fixture and tipped 45 degrees 
to process angular inside hole, 
returned to transfer bar, turned 90 
degrees, tilted 90 degrees to bring 
pump face up. 
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GAIN EVERY 

WITH DE LAVA 
GRINDING CO 
CLARIFICATIO 


With De Laval “Hermetic” * Coolant Clari- 
fiers you... 


Get longer grinding wheel life . . . with far 
fewer shut-downs for wheel dressing. 


Reduce coolant cost to a minimum. Grind- 
ing coolant, either oil or aqueous, lasts in- 
definitely, only “make-up” being required. 


Get finer finishes...due to complete removal 
of free abrasive grains from the coolant. 


Speed up finishing operations. 


It will pay you to investigate the De Laval Sys- 
tem of Coolant Clarification. Write today for 
De Laval Bulletin F6-17. 


*Registered Trade-mark 








DE LAVAL 


purifiers and clarifiers for factory oils 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Calif. 
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59 YEARS OLD — — and still threading 
SKINNER orecision CHUCKS AUTOMATICALLY 


Machines have their story to tell. Like men, good 
machines never lose their precision. They simply 
get left in the lurch by progress. 


New cutting steels, faster engines, quicker feed 
methods hasten retirement of older machines. For, 
what was high production in 1896, is but a trickle 
today. 


In 1896 the SKINNER CHUCK COMPANY, of 
NEW BRITAIN, CONN. invested in their first 
COULTER to thread their famous line of scroll 
chucks. Today, SKINNER still depends on 
Coulters, because they perform automatically. The 
“grand-daddies” are put to part time work, so that 
SKINNER can devote its fast new Coulters to the 
job of high speed production. 


Big Coulters — lathes with 4-speed headstocks, and 
return and idle speeds 5 times cutting speeds. Fast 
Coulters—threaders with starting and stopping 
levers within quick reach of the operator, and 
individual adjustments to both front and rear 
tool slides. 
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These hungry Coulters, and machines like them, 
often replace one, two— sometimes three — older 
machines. And — because of their advance design 
—they turn out four times the work at half the 
cost. Periodic retirement of older machines often 
spells the difference between a high and a low 
production figure. It does for SKINNER. Chances 
are it can for you. 


Coulter’s booklet “Automatic Threading Lathes” 
gives you a first-hand standard of comparison 
between new and old machines—and new and 
old production methods. A copy is yours for the 
asking. 

MACHINE TOOL BUILDERS SINCE 1896 


oulter 


Machine Co. 


635 Railroad Ave. Bridgeport 5, Conn. 





OLOFSSON 


NEW ove 


Precision Boring Machine 











makes four bores at-a-time, 90° apart... 


Fast . . . accurate ... and versatile, the Olofsson 






Olofsson Precision Way Machines feature: 






4-Way Precision Boring Machine, operated ® Rigidly-ribbed, nickel-iron base and 
from a single, push-button station, speeds pro- center section. 









erated spindle slides, precision spindles, and 
accurate location of units assure quality bores 
which hold the 90° angles required. 

This is an example of how Olofsson builds 
special machines composed of standard way- 
type boring units. 1, 2, 3, or 4 units can be 
combined with a center fixture section to suit 
the requirements of the particular job. Units 
are electrically interlocked . . . bore from sev- 
eral directions simultaneously; or, when 
required, perform progressive operations on 
the part. 

For added productive capacity, greater operat- 
ing convenience, and ease of maintenance, 





















duction of differential carrier assemblies. It @ Adherence to latest J.I.C. 
bores from four directions simultaneously, recommendations. : 
holding diameters to .0005”. Hydraulically op- ® Simple hydraulic circuit. 


® Hydraulic pump units located outside 
the base. 
@ All hydraulic control valves manifold 
mounted and located with reservoir. 
© Rugged, Vee-style hardened and ground 
steel ways. 
© Automatic, central lubrication system. 
® Parker majestic precision boring spindles. 
® Dwell time not affected by positive stop 
screw adjustment. 
With an ever-tightening competitive situation, 
you'll find it’s profitable to use Olofsson ma- 
chinery, For complete information on this or 
any other Olofsson machine write the Olofsson 
Corporation, Lansing, Michigan. 











a 

For easy acces- 
sibility, mani- 
fold mounted 
hydraulic 
pumps and 
valves are 
mounted out- 
side the base. 













» 


Vee-ways are 
hardened and 
ground with 
wipers at both 
ends of table. 












OLOFSSON 
4-WAY 


Precision 
Boring Machine 





THE 
LOFSSON CORPORATION 


2728 LYONS AVENUE @ LANSING, MICHIGAN 
@ MANUFACTURERS OF STANDARD-INDEX TABLES, DRILL UNITS, PRECISION BORING MACHINES, ALSO SPECIAL AND AUTOMATION MACHINERY. 


q 


Close-up view of 
differential car- 
rier, hydraulical- 
ly cam - clamped 
in position. 


> 


Cross-section of 
differential car-. 
tier illustrating 
simultaneous op- 
erations per- 
formed. 
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Why everybody is cheering Cimcool 


debbie p hid phhadhi badd thar rrritittLiitiitittLi titi ttt tt) 


There are three good reasons why CrmcooL® Concentrate, the 
radically new and different cutting fluid, gets three rousing cheers 
from plants all across the nation: 


1 CIMCOOL LOWERS COSTS because it’s longer lasting in ma- 
chines. Thus, it reduces downtime and cuts labor costs for 
cleaning and changing. 


CIMCOOL DOES A BETTER JOB because of its chemical 
lubricity. It permits faster speeds and increases tool life, for it 
combines friction reduction and cooling capacity in a degree 
never before attained. 


CIMCOOL CUTTING FLUIDS 


CIMCOOL Concentrate—The famous pink fluid 
which still covers 85% of all metal 
cutting jobs. Effective, economical 
and clean. 

CIMCOOL bh ing Compound—Permits the use 

ighest Sees. saneds speeds and in- 

eum tap life amazingly. 

us The transparent grinding fluid with 
exceptional rust control. Also used 
for machining cast iron and as a 
water conditioner with CIMCOOL 
Concentrate. 
Base Additive—For jobs requiring 
an oil-base cutting fluid. Added to 
mineral oils, it gives an economical 
mix for higher speeds and feeds. 

CIMCOOL Bactericide — The most effective 
agent yet developed to overcome 
rancidity and foul odors. 

CIMCOOL Machine Cleaner — The two-phase 
non-corrosive cleaner that removes 
grit, dirt, slime and oil. 


3 CIMCOOL Concentrate has become, in just a few years, the 
largest selling chemical cutting fluid in the world. 


bib di iiead hada habe hi ditt iiitilitititt ty} 


We know Crmcoo1 will score a touchdown with you, and we’ll be 
glad to spell-out the many specific advantages of Crmcoot Con- 
centrate. We will also provide details on the entire family of 
Crucoo. Cutting Fluids. Just contact us and we'll send one of our 
Cincinnati Milling-trained machinists—without cost or obligation. 
Wire, write, or telephone Sales Manager, Cincinnati Milling 
Products Division, The Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. 


FOSS SSSSOSSSSSSSSSSESSESHESSSESESEESSSSESESESSSSEEESESESE SESS OSES EESESCESCES 


Seeeeeeeeseeseerecsesos 
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°Trade Mark Reg. U.S. Pat. Off. 


CIMCOOL .. a ty 


Guiting FluidS | 

















he automatic way 


 MURRAY- WA ithe economical way 


(the better way 


to POLISH... BUFF...GRIND... FILTER 


Whatever your job . . . whatever your problem . . . Murray-Way auto- 
matic equipment will do that job better and more economically. 


These are just a few illustrations of Murray-Way’'s success in beat~ 
ing production cost with the finest automatic equipment available. 


You can depend on Murray-Way engineering, Murray-Way experience, 
Murray-Way equipment to solve your production problems. 
A. Micro-Polish—Continuous Strip D. #51 Universal Polishing Head F. #72 Series Belt Polishing Head 


Polishing Installation —One of Several Stondard Hay © 
B. Vertical-Platen Conveyor Polishing Heads 6. batoang Sit Tatts 


C. Horizontal-Platen Conveyor E. The Automatic, Self-Cleaning,  H Six Micro-Polish Units in Series 
Compact Filter 


P. O. Box 180, Maple Road, E. 
Birmingham, Mi 


WE 


is 
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Multiple Spindle 
Drilling Machines 


Hydraulic Straightening and Assembly Presses, Standard and Specials 


ENGINEERING COMPANY 


1336 FRANCIS STREET 
JACKSON, MICHIGAN 














Save your large JIG BORERS 
for large jobs . . . put small 
precision work on the LINLEY .. . 


The Linley Jig Borer provides the means .. . at very low cost... 
of handling your most exacting requirements in precision. With 
it you can cut costs through having a tool exactly fitted to your 
small work .. . save your larger machines for larger work. 


Specifications 
Table Movement: 6” x 10” Table Size: 7” x 174" 
Send for complete information TODAY! 


LINLEY BROTHERS CO.____ 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 
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MANUFACTURERS’ 
FREE LITERATURE 


HEAVY-DUTY LATHE — Monarch Machine 
Tool Co, Sidney, Ohio. 26-page illustrated bulle- 
tin 1601 describes Series 90 Dyna-Shift, Models 
2500, 2501, 2502; spindle speed range from 6 
to 750 rpm; 60-hp motor. Designed for carbide 
tooling on large-size work. New headstock drive 
facilitates automatically obtaining right surface 
cutting speed for any given work diameter. Re- 
quest direct on company 


GEAR PRODUCTION — National Broach & 
Machine Co, 5600 St Jean, Detroit 13, Mich. 
ll-page brochure illustrates Red Ring rotary 
shaving machines, principle, features, specifica- 
tions; covers testing, grinding, broaching prac- 
tice, and includes bibliography of production 
methods. 


DRILLING MACHINES—Cincinnati Lathe & 
Tool Co, Cincinnati 9, Ohio. 7-page catalog 
C-134 describes 16-in. Royal LE units, floor 
and bench-type. Features and accessories il- 
lustrated; dimensions and _ specifications pro- 
vided. 23-page illustrated catalog D-135 covers 
installation, operation, maintenance data on these 
drills, plus complete parts list. 


SINGLE SPINDLE AUTOMATIC — Cleve- 
land Automatic Machine Co, 4928 Beech St, 
Cincinnati 12, Ohio. 4-page bulletin gives in- 
formation on 2%-in. Model AW with 40 spindle 
speeds from 69 to 1920 rpm. Design features 
illustrated, specifications included. 


MILLING MACHINES — Cincinnati Milling 
Machine Co, 4701 Marburg Ave, Cincinnati 9, 
Ohio. 27-page illustrated publication M-1871 
contains engineering data and specifications of 
HyPowermatic line of heavy-duty bed millers 
rated at up to 50 hp, spindle speeds to 2000 rpm. 


CYLINDRICAL GRINDING MACHINES— 
Norton Co, Worcester 6, Mass. 24-page catalog 
1787-3 illustrates and describes 10-in. Type 
CTU and 14-in. Type LCTU semi-automatic and 
plain units. Engineering details provided; aux- 
iliary equipment pictured; complete specifications 
included. 


HORIZONTAL BORING, MILLING & 
DRILLING MACHINES — The Bullard Co, 
Bridgeport 2, Conn. 14-page illustrated catalog 
provides detailed information on Model 75 line, 
available in two sizes—3 and 5 in. Capacity 
charts; components; operational data; construc- 
tion features; extra equipment; specifications 
and dimensions. 


PACEMAKER LATHE—American Tool Works 
Co, Cincinnati 2, Ohio. 29-page descriptive bulle- 
tin 26 contains detailed, illustrated data on 
32-in. Style H, choice of 18 or 27 spindle 
speeds. Engineering data, design advantages, di- 
mensions included. 


MILLING MACHINES — Brown & Sharpe 
Mfg Co, Providence, RI. 12-page bulletin MM28 
contains information on Rangemaster No. 20 
universal and plain machines, sliding-head type; 
spindle speeds, 40 to 1530. Specifications, di- 
mensions, standard and optional equipment 
listed; features and applications illustrated. 


MULTIPLE BAR AUTOMATIC—Cone Auto- 
matic Machine Co, Windsor, Vt. 18-page cata- 
log contains descriptive data on Model TK 9/16- 
in. six-spindle Conomatic for handling work of 
smaller diameters than previous models in the 
line. Features illustrated include all cross slides 
independently actuated by master cams, and 
provided with adjustable work strokes. Specifi- 
cations provided. 


MACHINE TOOL AUTOMATION SYS- 
TEM—Giddings & Lewis Machine Tool Co, 
Fond du Lac, Wis. 11-page illustrated bulletin 
NR-1 describes Numericord system; provides 
fully automatic control of complete work cycles 
on multi-axis machines; all machine movements 
and auxiliary functions controlled by magnetic 
tape program prepared electronically from nu- 
merical data off part drawings. 


(Continued on page 124) 


1956 Production Planbook 











precision 
iobs like this.|/... Moore Jig Borers 
and Jig Grinders are 


“MADE TO ORDER” 


Moore Jig Borers and Jig Grinders are made to order for jobs that 
require precision hole location—and plenty of it. 

Take, for example, these five progressive compound dies used to 
pierce, shave, gut and blank intricate timing-device parts. 

Holes in punch plate and stripper were jig bored in a No. 2 
Moore Jig Borer. Holes in the corresponding die parts were jig 
bored in the same precision machine, hardened and then jig ground 
in a No, 2 Moore Jig Grinder. Perfect line-up was insured, since all 
holes had to be held to + .0002”, both for position and hole size. 

The No. 2 Moore Jig Borer, with its built-in system of accurate 
lead screws, can spot, drill, bore or ream all holes in a workpiece 
to “tenths” with minimum tool changes. The No. 2 Moore Jig 
Grinder can accurately contour grind, slot grind and form grind 
die sections in a third of the time required by other means. 

These Moore toolroom teammates provide a one-two punch that 
can knock the fat off your diemaking costs. They supply an En- 
gineered Hole Location Service that permits tool and die sections 
to be produced concurrently...puts diemaking on an interchange- 
able-parts-and-assembly basis...lengthens die life...saves you time 


NO. 2 MOORE JIG BORER. 
Range 10” x 16” x 16” height. 
Features infinitely variable 
spindle speeds, three power 
feed ratios, centralized controls. 


NO. 2 MOORE JIG GRINDER. 
Range 10” x 16” x 16” height. 
Grinding speeds from 12,000 
to 60,000 rpm. Infinite feeds 
up or down; spindle-housing 
heat control; features slot 
grinding attachment. 











and money all along the line. 

“HOLES, CONTOURS AND SURFACES Write today for our detailed literature that pictures and describes 
is bound to become a classic to the man or many toolroom and production jobs for which Moore Jig Borers 
shop that does accurate work.” and Jig Grinders are made to order. 

American Machinist Book Review | MOORE SPECIAL TOOL COMPANY, INC. 

O00 paints 00: 108.4, 00 thats 738 Union Ave., Bridgeport 7, Conn. 


ADD cS TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS - PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 
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Peltzer & Ehlers 
Model AAG 
With Automatic 


Feeder 
Cold-Flow, Fully Automatic 


BOLT TRIMMING and 
RE-HEADING MACHINE 


This new Bolt Trimming and Re-heading machine 
automatically trims, reduces and rounds off ends of bolts, 
machine screws and other fasteners . . . in addition to pressing 
heads of socket screws, in one high-speed operation. 



































The AAG models require no manual attention except 
filling the feeder container . . . all other operations are auto- 
matic. The finished bolts drop into a container under the 
machine. A stripper ahead of the tool prevents chips from 
being caught and guides them to another container which 
also collects the coolant. Production rate varies with model 
of machine up to 90 per minute. 


These machines are designed and built for years of 
rugged, dependable service and require only a small amount 
of floor space (11/6x6/3x7/3) for the largest model . . . all 
standard models are supplied with direct motor drive and 
push button controls. 


Also Available: 


SCREW SLITTING MACHINES 
POWDERED METAL PRESSES 


Write for detailed literature of our complete line! 


HALLER incorporaten 


684 ANN ARBOR ROAD + PLYMOUTH, MICHIGAN 
Bilis 


















Other Peltzer & Ehlers 
Automatic, Cold Production 
Screw and Bolt Machines 


© Single and Double Blow 
Cold Headers 


High duty machines for cold headings of 
rivets, screws, Philipps screws, socket screws 
and bolts with spherical, square and hex- 
agonal heads. Will work all grades of steel 
and non-ferrous metal. 


© Bolt Pointing Machines 


These machines are used for pointing all 
types of screws and bolts, at a high rate of 
speed. Can be equipped to machine head 
of blank and reducing shank diameter for 
thread cutting. 


© Head Slitting Machines 
Two models available . . . smaller model 
uses endless bandsaws for slitting . . . the 


larger model is fitted with slitting saws. Both 
will slit the heads of four screws at one time. 


© Thread Rolling Machines 


Two types available .. . AKGW with fiat 
dies and PE with rotary dies. Both types are 
designed for cold rolling threads with high 
accuracy, on headed blanks of steel or 
non-ferrous metals. 
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Cut Off Tubing, Pipe 





Weld and Seal Tubing—FAST 
with the Modern 
HOT SPINNING MACHINE 


After the tubes have been stacked in the inclined rack, this 
machine automatically feeds the tube, heats it to proper weld- 
ing temperature, spins, welds and ejects it. The machine will 
automatically close and weld one end of the piece. Pieces can 
be reversed and with no further adjustment the other end can be 
similarly sealed. Tremendous savings may be effected over the 
old method using 
threaded caps, and 
the weld-seal is ab- 
solutely tight. 


The machine may be 
equipped for using 
either oxygen-acety- 
lene or induction 
heating. 


Write for 
illustrated 
literature. 





and Shafting-FAST 


MODERN SAFETY DRILL TABLE 











with the 
MODERN AUTOMATIC 
Cutting-Off Machine 


Fully automatic—fast—accurate. Lathe type ma- 
chines that handle any length of stock with O.D. 
up to 634”. Cut any material that can be turned. 
Use standard bevel cut-off blades. Ample power 
and rigidity for use with tungsten carbide tools. 
Our long experience in the cutting-off field is 
available. Correspondence will receive prompt 
attention. Write for illustrated catalog and give 
pertinent information about your cutting-off 
problem. 














FREE TRIAL OFFER 


No strings! We place the Safety Drill Table in your 
shop. Ship it back charges collect, if you don't 
want it. Fair enough? Guaranteed to save its cost 
in labor alone every six months. 


Makes maintenance jobs—and hundreds of other odd jobs— 
safe and fast. ‘Combines a drill table, a vise, a set of parallels 
and a V-block in a single unit that replaces the round table on 
any drill press. Always ready! No tools, clamps or fixtures to 
hunt up—none to put away. Saves time. Prevents accidents. 


MODERN MACHINE TOOL CO. 
2005 Losey, Jackson, Michigan 
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Ta-aeiiola Mm dtehaalscie 
Agitator tank keeps relate. Finish eee 


abrasive and vehicle 
in proper suspension # 


1 Solenoid valve controls 
™ correct flow of abrasive 


Sg gee ne “ge 
ia anor 


7 4 
od 


Abrasive mixture flows 
down feed track 


Mixture is evenly distributed 
over lap plate by rotating 


conditioning rings 


Conditioning rings keep 


lap plate flat automatically 


Spent mixture drains off 
through serrations 
in lap plate 


(micro-inch finishes of 2 to 3 RMS—surface flat- 
ness to less than .000011” when required) is being 
definitely achieved on all materials including cast 
iron, steel, stainless steel, magnesium, aluminum, 
brass, carbon, ceramics, plastics and sintered met- 
als. It will pay you to investigate this modern pre- 


A great many valve manufac- cision, yet economical, method of machining. 
turers are included in the more 


than 500 producers of industrial 

equipment using Lapmasters. Get all the facts 
All have found this machine to be the answer to ob- Here are three booklets that 
taining precision flatness, finish and parallelity in will give you the facts on 
production quantities. Types of valves include gate, producing and measuring 
slide, hydraulic, solenoid, rotary, diaphragm, etc. precision flatness and finish. 
The high production accuracy of the Lapmaster Write for your copies today. 


Crane Packing Co., 1836 Cuyler Ave., Chicago 13, Ill. 


in Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., N., 
Hamilton, Ont., Canada : 38 
YEARS 


7 — CRANE PACKING COMPANY _ wousrriat process 
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RING COMPANY 


455 EASTERN AVENUE ¢ BELLWOOD, ILLINOIS 













FULL UNIVERSAL 


MACHINES 


Electrically Operated—Air Controlled 





, os Drilling—rre “UD” 


Capacities from #60 through %” in two sizes 


cee “lafefelug—reer “ur” 


Capacities from #0 through 3%” in four sizes 


eee “Tercading—rer “TR” 


Capacities up to 1” in two sizes 


AUTOMATIC and SEMI-AUTOMATIC 
JIGS and FIXTURES 


for Indexing and Clamping 


A complete line of basic Master Fixtures to 
permit adaptation of a wide range of parts 
at high production rate with low tooling 
cost. 


FULL AUTOMATIC 
Wut “lapping Machines — 


Completely automatic hopper feed nut tapping 
machines up to %’’—incorporating simplicity and 
low tooling cost. Standard taps are used. Precision 
class 3 and 4 fits and parallelism maintained at 
high speed and high production. 
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ith the introduction of the new Carlton-Leber speed- 
feed programming and pre-selector systems, you can now 
take your choice of three speed-feed controls: programming, 
pre-selector or manual. 


Programming works like this: your production engi- 
neering department studies the workpiece drawing and 
determines the sequence of drilling operations and the correct 
speed and feed for each. This data is recorded on a routing sheet 
or blueprint and is transferred to the programming console. 


The programming console contains an indexing dial 


1. Programming and pre-selector ge 
shift sets up correct speeds and feeds for a comple 
sequence of operations. 


which shows the operation sequence number being pe 
formed. Operator has local control and can _ perfo 
operations out of sequence by manually advancing 

reversing the indexing dial. 


Pre-selector: For less lengthy or complicated drilli 
jobs, the programming unit can be disconnected throug 
a selector switch and the pre-selector then becon 

operative. The pre-selector saves time by allowing opera 

to select speed and feed for the next operation while t 
machine is under cut. Pre-selector may be furnished wi 
or without the programming unit. 


Special bases: Carlton radial drills can be fur- 
nished with any of seven different types of stationary 
bases (three of which are shown above). In addition, 
special track type mounting and sliding bed plate base 
also available. 


BI22 


Special tables: Plain, uni-tilt and full univers 
tables available as extra equipment. The universal tab 
shown above is Carlton engineered and built, is ful 
universal and has a 32” round top. 
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-hoice of 3 speed-feed controls 


Pre-select gear shift: | speed graduated dial 
1 feed graduated dial pre-set speeds and feeds. 


mual gear shift: Selects speed-feed combina- 
ns in the conventional manner—manually, one at a time, 
ng two speed shiftér levers and two feed shifter levers. 


Carlton gives you a wide choice in radial drill selection 

not only in speed-feed control systems, but also in size 

d capacity. You’re sure to find your most economical 

size at Carlton, because the broad Carlton line in- 

des arm lengths from 3-ft. to 12-ft., column diameters 

m 9” to 26”. For the complete range of sizes, send for 
scriptive literature. 


3. Manual gear shift: 2 shifter levers for con- 
trolling speeds, 2 shifter levers for controlling feeds. 


Carlton also gives you the advantage of a wide selection 
of special bases, tables and jigs and fixtures (see below). A 
capable sales-engineering staff will study your requirements 
and submit without obligation a recommended tooling set-up 
that’s best for you. 


Carlton has just published a new 24-page booklet pre- 
senting the most modern concept on how you can get better, 
more efficient, lower cost drilling. Why not write for your free 
copy today? The Carlton Machine Tool Co., Cincinnati 25, 
Ohio. 


igs for additional productivity 


pecial jigs: Carlton engineers will be glad to 
commend the most efficient tooling for your require- 
ents. The set-up shown above reduced running and 
t-up time from 7 hours down to 5.25 hours. Includes 
aster trunnion, jigs and boring bars. 


American Machinist ¢ MID-NOVEMBER, 1955 





Carlton 


horizontal and radial drills 


















AUTOMATION? 


it’s yours 
TO ANY DEGREE WHEN 
YOU specify THIS 
MODEL 48-W 


BRIDGEPORT 
ABRASIVE CUT-OFF 
MACHINE 


Here’s why... 
@ Air cylinder and hydro-check actuates head . . . saves labor 
and reduces wheel costs. (16” dia. wheel). 
® Vise operates by air cylinder . . . integrated head, vise op- 
eration is excellent safety feature. 
@ Feeding mechanism which grips material to be cut, moves it 
into position. 


e A series of micro switches tie above operations into smooth 
cycle which repeats automatically. 

® Stainless steel spindle with Grease Sealed bearings. 

® Coolant applied equally to both sides of cut. 

® Vise holds both ends of piece being cut. 

@ Abundant power supplied by 74 H.P. motor. 

e Swivel head for accurate angle cutting. 

® Accurate counterbalance of head by location of motor. 

@ Heavyweight for long life and efficient operation. 

e Complete automation produces close tolerances, increases pro- 


duction, saves labor. 
LOBDELL has a complete line of BRIDGEPORT Cut-Off Machines to suit 
every need. Write for further details. 


LOBDELL DIVISION 


UNITED ENGINEERING AND FOUNDRY COMPANY 
WILMINGTON 99, DELAWARE 
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GEAR HOBBER—Michigan Tool Co, 7171 E 
MeNichols Rd, Detroit 12, Mich. 8-page bulletin 
LH-54 covers Model 1445 Ultra-Speed unit. 
Includes machine design data, specifications, op- 
erating functions, production case histories. 


GRINDING AND POLISHING’ TECH- 
NIQUES—Behr-Manning Corp, Troy, NY. 60- 
page “Production Digest” is « compilation of 
20 technical papers on methods using coated 
abrasives. Illustrated handbook contains sugges- 
tions on cost cutting in production practice. 


MILLING MACHINES—Consolidated Machine 
Tool Corp, 565 Blossom Rd, Rochester, NY. 
40-page bulletin 651 describes Newton Vertical 
Rotary units, Type C, reportedly the fastest 
known method of milling flat surfaces of repeti- 
tive pieces. Features illustrated. Includes con- 
struction, operational data, specifications. 


SHEAR-SPEED GEAR SHAPERS—Michigan 
Tool Co, 7171 E McNichols Rd, Detroit 12, 
Mich. 8-page bulletin SS-55 contains illustrated 
details on additions to line: Models 18136 and 
18206 for shaping gears up to 20-in.-dia with 
6-in. face width, 2 DP, at high rate produc- 
tion. Machine features, dimensional and opera- 
tional specifications covered, plus discussion of 
basic Shear-Speed cutting principle. 


SURFACE GRINDER—Thompson Grinder Co, 
Springfield, Ohio. 9-page illustrated catalog de- 
scribes Type CX hydraulic units; table work 
surfaces from 30x72 to 36x240; table speeds 
from 10 to 100 fpm. Complete specifications and 
optional auxiliary equipment included. 


METAL-CUTTING LATHE — Delta Power 
Tool Div, Rockwell Mfg Co, 618-H N Le-xing- 
ton Ave, Pittsburgh 8, Pa. 8-page folder illus- 
trates line of 11-in. units. Ten basic models de- 
scribed with specifications agd standard equip- 
ment. Design features and accessories pictured. 


MACHIN& TOOLS — Sheldon Machine Co, 
4234 N Knox Ave, Chicago 41, Iil. 24-page 
catalog illustrates and describes 18 different 
tools. Includes complete information and speci- 
fications on new Sheldon lathes. 


GEAR SHAVING MACHINE - National 
Broach & Machine Co, 5600 St Jean, Detroit 
13, Mich. 8-page bulletin S55-4 describes Red 
Ring Model GCR-12-in. rotary unit for internal 
gears from 3 to 12-in. PD, up to 4 diametral 
pitch, by either conventional shaving or new 
plunge-cut process. Production advantages, de- 
sign, features, machine operation illustrated. 


SWISS MACHINE TOOLS—Car! Hirshmann 
Co, 30 Park Ave, Manhasset, NY. 8-page folder 
contains illustrated information on Hauser jig 
borers, Tornos automatic screw machine, Nas- 
sovia die sinker, and others. 


COOLANT FILTERS FOR GRINDERS— 
Industrial Filtration Co, PO Box 271, Leba- 
non, Ind. 4-page bulletin describes Delpark cool- 
ant filters available for the Thompson grinder 
line. Four grinders illustrated equipped with 
appropriate filter. All Thompson units using wet 
grinding methods listed with recommended filter 
for each. 


DRILLING MACHINE — Edlund Machinery 
Co, 149 Thomas St, Cortland 2, NY. 4page 
bulletin 160 illustrates. Model 1F, in pedestal 
and bench type, with from one to six spindles, 
speed ranges from 625 to 10,000 rpm. 


LATHE CENTERS — Ready Tool Co, _ 
Tranistan Ave, Bridgeport 5, Comn. 
L-55-1 contains illustrated information on Red-E 
double row bearing assembly centers. Covers 
shank, spindle, bull and pipe types with speci- 
fications, prices, and engineering data. 


“AUTOMATIC ELECTROLYTIC SHAPING 
WITH ELECTRONIC CONTROL”—Anocut 
Engineering Co, 631 W Washington St, Chicago 
6, Ill. 4-page illustrated brochure explains how 
standard grinders, equipped with Anocut elec- 
tronic control, and using electrolytic salts, have 
increased removal efficiency up to six times that 
of conventional grinders, save 90% in diamond 
wheel costs. 


METALWORKING MACHINES — Kling 
Brothers Engineering Works, 1320 N Kostner 
Ave, Chicago 51, Iil. 6-page illustrated bulletin 
100 covers complete line of basic models ‘repre- 
senting 50 different machines for 20 fabricating 
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LEADING THE INDUSTRY IN DESIGN... 





NO MARKING ...NO SCRATCHING 


Closeup show- NO UPSET EDGES... 


ing the Roll 

Cluster Unit 
Exclusive with 
ETNA Mills 


METHOD 
FOR SMOOTH, WELL FORMED 
STEEL TUBING 







ROUND 





! 
U SHAPED 
_} Ae 


Exclusive with Etna is the cluster unit. ' jae | _ — 
This unit progressively rolls the tube oe — 
into shape without excessive er a eat 
stretching of the edges, thereby - 
eliminating the ‘“‘buckling”’ 
experienced with ordinary tube mills. 
Etna machines are not forming 
mills, they are designed for one 
purpose only . . . to make clear, well 
formed carbon and stainless steel 
tubing with no marking, no 
scratching, no upset edges. Write 


for complete details. 


The ETNA 4KU Mill 





f 3404 MAPLEWOOD AVE., TOLEDO 10, OHIO 
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operations. Includes construction features and 
condensed specification charts. 


al 0) ae Cla -¥- 3 4-1 ae 
PRODUCTION :EFFICIENCY:+ SAVINGS 


GRINDING ATTACHMENT — Cylindex, Inc, 
Binghamton, NY. 4-page catalog on Model “‘C” 
Cylindex for all surface grinders. Improvements 
and new features illustrated and described, spe- 
cifications provided. 


SLIP ROLL FORMERS—Niagera Machine & 
Tool Works, Buffalo 11, NY. 18-page bulletin 
77D illustrates and describes line of power and 
hand-operated machines. Specifications given, se- 
lection and operational data provided, special 
attachments described. 


CYLINDRICAL GRINDERS—-Landis Tool Co, 
Waynesboro, Pa. 19-page catalog B-54 contains 
illustrated data on 10 and 14-in. plain hydraulic 
units for high production and short runs. In- 
cludes specifications, extra equipment, typical 
operations. 


CONTOURING MACHINE—Pratt & Whit- 
ney, Div, Niles-Bement-Pond Co, West Hart- 
ford 1, Conn. 8-page illustrated circular 579 
describes Model 104, controlled by electronic 
tracer system; produces variety of templets. 
edge cams, blanking punches and dies of ir- 
regular shape. Operational data, features, speci 
fications included. 


SURFACE BROACHING MACHINES—Co- 
lonial Broach Co, Box 37, Harper Station. 
Detroit 13, Mich. 4-page bulletin RS-54 covers 
ll-machine line of single-ram units, including 
two new models with 90-in. stroke, capacities 
of 15 and 25 tons. Special section outlines 
automation potential. 


HONING MACHINES—Sunnen Products Co, 


Automated, transfer type . | 4 ~~ 7910 Manchester Ave. St Lowis 17, Mo. 8-page 

equipment bores cylin- ww booklet, Form X-MAN-5000F, covers units and 

ders of V-8 engines - their application. Principle of Sunnen honing 

ond chamfers described and illustrated; machine features dis 

hoth ends cussed ; typ:cal parts suitable for honing 
See: pictured. 

Use an individually designed ‘Hole-Hog” CUTOFF MACHINES. Modern Machine Tool 

Machine Tool for such jobs as: Co, 2005 Losey, Jackson, Mich. 12-page illus 

trated catalog gives data on automatic and 

eo Multi-Spindle Boring manual cutcft machines, bar feeders, and hot 

spinning units for closing and sealing ends of 

2 Single and Multi-Spindle Honing tubing. Specifications and accessories included. 


LATHE-—Logan Engineering Co, Lawrence and 
Lamon Aves, Chicago 30, Ill. 4-page bulletin 


@ Straight Line Multi-Drilling 


@ Adjustable Spindle Drilling 14-L. contains illustrated data on 14-in. Model 

6560 with variable speed drive, speeds up to 

@ Vertical and Way-Type Fixed Center Drilling, 1200 rpm, 40-in. center distance. Specifications, 
Boring and Tapping accessories and attachments included. 


ROTARY MACHINES—Niagara Machine & 
Tool Works, Buffalo 11, NY. 23-page bulletin 


: : e 75-B describes line of hand and power-operated 
Over 50 years of Machine Tool Engineering experi- machines, rolls, and accessories. Specifications 


ence is at your service. Tell us your particular for variety of units given; standard features 
problem. and optional attachments illustrated. 


GRINDING MACHINES—Gear Grinding Ma- 
chine Co, 3901 Christopher, Detroit 11, Mich. 
Specification sheets illustrate two new Geargrind 
Automatics. Specifications, features, description 
of 30-in. internal and 36-in. external form grind- 


ing units for working on gears, splines and 
Mi O Lt NE TO O L co M PA NY specially contoured parts. 
100 20TH STREET MOLINE, ILLINOIS 


@ Special Multiple Operation Machine Tools 


Representatives in principal cities. 
101 


GEAR CUTTERS & HOBBERS—Potter & 
Johnston Co, Newport Ave, Pawtucket, RI. 
6-page illustrated bulletin 156 describes New- 
ark No. 3 (12-in.-dia) and No. 5 (60-in.-dia) 
automatic hobbers for helical worm wheels and 
spur gears. 8-page bulletin 157 has illustrated 
. Pein . data on Newark automatic spur gear cutters; 
From the American Machinist Library 4 standard models provide work capacities to 
“ 100-in.-dia. 
of Tips for Top Shop Men THREAD-CUTTING PROCESS National 
Threading Machine Co, 161—31st St, Pater 
son, NJ. 6-page bulletin illustrates and describes 











ESPISE the political maneuver called **damnation Thread-O-Matic equipment for thread and worm 
cutting, said to cut production time 90% as 
r 4 99 ; ; compared with a lathe operation, 50% as com- 
by innuendo”. The apparently innocent question, i A ge pe 
“Does Johnson beat his wife?” is just as harmful to SURFACE GRINDER — Toft-Peirce Mig Co, 
: oe? Woonsocket, RI. 8-page catalog 312 describes 
Johnson in the long run as your positive statement that No. 1 precision grinder with tilting wheelhead 
° . : . 9 for difficult angle and shoulder work. Construc- 
he does. Watch remarks like “— Smith slipping? or tion details, design features illustrated; com- 
6“ 5 9” li . plete specifications provided. 
M Vv malicious 2 
Is Jones health rr , unless hates ha ss HYDRAULIC UTILITY SAW—Racine Hy- 
desire to see the thing happen. draulics & Machinery, Racine, Wis. 4-page cata- 


log S-120 illustrates and describes Model 816 
with 8x1l6-in. capacity, 2 or 4-speed drive. 
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HIGH 
PRECISION 
MACHINE 
TOOLS... 


SCHAUBLIN 102-80 


Lathe with cabinet stand 


TORNOS 
R10 


Swiss type 
automatic 


TYPE 5S 
Precision 
Jig Borer 





Precision is more than 
just a word to the Swiss 


it is a way of life 


HAUSER 


LOS ANGELES °* 


by Hirschmann 


Largest selection of Swiss high precison 


machine tools in the United States 


Height of centers 
Distance between centers 
Length of bed 
Height of bed 
Bore through collet 
Transverse travel on compound 
a aeeeaneen Longitudinal travel on compound 
Swing over compound 


Stroke of tailstock spindle 


Normal stock capacity 
Spindle bore 
Turning length with flat cam 
Turning length with bell cam 
Number of spindle speed changes v0) 
1050-10,000 RPM 


No>of camshaft speed changes for 


Range of speeds 


ea. spindle speed 40 
Motor H.P 


Longitudinal travel of table 
slide 28° 
Transverse travel of boring 
head 20’ 
Maximum distance spindle 
to table 28 V2" 
Number of speeds of boring 
spindle 18 
Number of feeds of boring 
spindle in ea. direction.6 
Boring capacity i 
Le] >}f-mrelileMololalal: Mul-tele, 
motor driven 


WateliaMmelah alate Millio ami al a 


30 PARK AVENUE, MANHASSET.N. Y. Contact th 
Branch for « 


MILWAUKEE * CHICAGO * DETROIT 
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Get the Right RAKE ANGLE 


to suit 
your needs... 







You know that one rake angle gives best 
cutting in a particular material. 

You can grind this rake angle into your taps 
. . . accurately and rapidly . . . with a Blake 
Flute Grinder. 

What's more, this same machine assures pre- 
cise indexing of the cutting edges . . . and 
will grind spiral points to the exact angle, 
location, and depth you need! 


It will pay you to investigate. 


The Story’s 


Here. 
Write for these booklets 


ow BL AK Eger 
INC, 





435 CHERRY ST., WEST NEWTON 65, MASS. 


STANDARDS 








From the American Machinist Library 


of Tips for Top Shop Men 


ON’T flaunt your greater income or privileges 

before your subordinates. No matter how 

much they like you, their resentment and envy will 

do you more harm than the flaunting does your ego 
good. 
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UNIVERSAL GRINDING MACHINE—Nor- 
ton Co, Worcester 6, Mass. 18-page catalog 
231-1 presents illustrated data on 12-inm. Type 
U-4. Features, applications, and adyantages 
pictured and described; extra equipment avail- 
able listed. 


POWER FEED UNIT—Oster Mfg Co, 2055 
E 61 Pi, Cleveland 3, Ohio. 4-page illustrated 
bulletin describes No. 601 electric feed for the 
“Rapiduction’’ turret lathe, and adaptable, as 
a unit, to No. 601 machines already in use. 
Rate of feed can be changed without stopping 
machine and shifting gears. 


MACHINE TOOLS—Snyder Tool & Engi- 
neering Co, 3400 E Lafayette, Detroit 7, Mich. 
12-page catalog describes automation machines, 
special machine tools, and mill-balancing ma- 
chines. Illustrates transfer, center column, and 
special units for wide variety of metalworking 
operations. 


CENTERING MACHINES—Swundstrand Ma- 
chine Tool Co, 2533 Eleventh St, Rockford, Iii. 
4-page bulletin SP-6 illustrates and describes 
single-end CentrMil for small lot work; double- 
end CentrMil for both long and short runs, 
long or short shafts; and double-end broaching 
and centering unit for high production work. 


MULTI-SLIDE MACHINES—US Tool Co, 
Ampere (East Orange) NJ. 10-page catalog cov- 
ers automatic units for production of stampings. 
Applications and principles of operation; speci- 
fications; design features and parts produced 
illustrated; tooling, special attachments included. 


THREADING MACHINES—Landis Machine 
Co, Waynesboro, Pa. 11-page bulletin H-45-2 
describes 32C and 48C available in single or 
double spindle models for heavy-duty precision 
threading of large diameter pieces. Design fea- 
tures illustrated, specifications provided. 


RED-E CENTERS—Ready Tool Co, 548 Iran- 
istan Ave, Bridgeport 5, Conn. 6-page illustrated 
bulletin G-550-1 describes heavy-duty shank type 
and extra heavy-duty spindle type, designed 
especially for grinding work. Precision duplex, 
angular contact ball bearings guarantee accuracy 
of 0.00005TIR. Grinding machine chart for cor- 
rect selection of center taper specifications in- 
cluded. 


3-WAY GEAR CLASSIFIERS—Michigan Tool 
Co, 7171 E McNichols Rd, Detroit 12, Mich. 
Illustrated bulletin 355 describes operation and 
design machines for automatic monitoring of 
oversize, undersize, and correct size gears. Vari- 
ations of the model described for monitoring 
other properties. 


DEBURRING & CHAMFERING MACHINE 
—Modern Industrial .Engineering Co, 14230 
Birwood Ave., Detroit 38, Mich. 2-page illus- 
trated bulletin 103-103 covers Burr-Master BMI- 
15 for production operations on internal gears 
and splines from 2 to 20-in. PD, available with 
automation for high-volume work. 


ULTRASONIC IMPACT GRINDER— Reay- 
theon Manufacturing Co, Waltham 54, Mass. 
12-page bulletin illustrates and describes Model 
2-332 series for machining hard or brittle ma- 
terials. Operational principles, features, appli- 
cations, performance data, specifications, price 
list included. 


GEARED HEAD LATHE — Sheldon Machine 
Co, 4234 N Knox Ave, Chicago 41, Ill. 4-page 
circular describes Sebastian 15-in. unit. Design 
features illustrated; specifications, attachments 
and accessories listed. 


GEAR SHAVING MACHINE — National 
Broach & Machine Co, 5600 St Jean, Detroit 
13, Mich. 8-page brochure illustrates automatic 
Red Ring Model GCI available in different sizes 
for gears from 3/16th to 220 in. PD. Opera- 
tional details described, specifications of four 
sizes given. 


CENTERS—Ready Tool C, 548 Iranistan Ave, 
Bridgeport 5, Conn. Booklet illustrates line of 
Red-E anti-friction, high-speed, carbide-tipped 
centers. Also includes data on grinder and mill- 
ing machine dogs, basic bearing designs, inter- 
changeable points for shank centers, extra heavy 
duty bull nose and air foil centers. 


INTERNAL GEAR SHAVING MACHINE— 


National Broach & Machine Co, 5600 St Jean, 
(Continued on page 136) 
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extremely difficult job??? 
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.. not fora hydraulic 
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Here's another complex machining job solved by 
using a Hydraulic Kopy-Kat, with a rotor generating 
Hydraulic Shaper-Planer. 


The part is a blower and consists ot two sections — 
a two lobe rotor and a four lobe gate. The helix 
angle of the rotor is approximately 32 degrees. 


Hydraulic Drive is a natural for extremely difficult 
shaping, planing, slotting and duplicating. It produces 
accurate work with substantial savings in production 
time — often several hundred percent over other methods. 


Ask a Rockford Machine Tool Co. representative for 
the latest facts on modern Hydraulic Shapers, Planers, 
Slotters, Shaper-Planers and Kopy-Kats. 






ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET + ROCKFORD, ILLINOIS 








7 HOLES AT ONCE 
WITH A 


STANDARD RADIAL 
HOLE DRILLING MACHINE 


Why build a special machine for drilling radial holes when 
a standard machine equipped with Govro-Nelson Automatic 
Drilling Units will, in many cases, perform the work of a 
special machine that would cost considerably more! 
















Any number of drilling units up to eight may be employed, 
the units being movable not only through 360 degrees on the 
circular table but also movable endwise on riser plates to meet 
the requirements of the part being drilled. 





The machine may also be used for tapping operations with 
Govro-Nelson Tapping Units. It has a range of 1/32” to 
3/8” on drilling operations and 0-80 to 3/8-16 on tapping 
operations, depending on material and spindle speeds. A single, 
momentary contact start-button causes all units to operate 
simultaneously. 


If you are interested in reducing the cost of your radial drilling PRAsAAwAdS 
and tapping operations, write for price and dimensional data. Pe/2y2777, 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 32 Years 
1933 ANTOINETTE DETROIT 8, MICH. 


| KEYSEATING 


The Modern 
Way 


Standard machine equipped with 
a standard vertical bracket 


















Modernizé 
YOUR TOOL ROOM and SHOP 
INCREASE PRODUCTION - REDUCE COSTS 

















Illustration 
shows typical 
set-up for cut- 
ting taper 
keyways with 
table tilted. 





PRODUCTION 





UNIVERSAL 


































LE MCO SHAPER COMPANY 


4417 OLEATHA AVE . ST. LOUIS 16, MISSOURI 
PRECISION MACHINERY SINCE Bm te. 


Pi ae TYPES... made in three 
For general For tool, die sizes for key- 
machine shop and generol ways 1/16” to 
use and machine shop 1” in width. 
heavy work requiring 
production changing Great simplicity and ease of operation of Davis Keyseater, 
work. angular settings. assure the user of accurate, time saving work. 








Machines are 





Let our engineer study your keyseating problems. 


DAVIS KEYSEATER COMPANY 


403 EXCHANGE ST. ROCHESTER, N. Y. 
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NEW 


Electro - SrayNEW 


| bs me Oj ©) Et i -1 om geo] | 


REMOVES OjiL MIST 
AT ITS SOURCE 


Electro-Staynew Mist Collectors are specifically de- 
signed to be mounted on or near high speed machine 
tools. These Dollinger-engineered, electrostatic filters 
draw contaminated air from around grinding or 
cutting operations, remove over 90% of the oil mist 
and smoke, and then return clean air to the shop. 
Look at these exclusive advantages: 


@ UNIT CONSTRUCTION—lonizing and collector cells are 
combined into one unit; thus only one unit to service. 


@ EASE OF INSTALLATION—needs only electrical and 


duct connections. 


@® DEMOUNTABLE COMPONENTS—all components can 
be removed easily without tools. 


@ ADVANCED SAFETY FEATURES —assure complete 
protection of personnel. 


@ MINIMUM MAINTENANCE—designed to be: prac- 
tically self-cleaning. 


For complete information, write today for Bulletin 420. 






POLLANGER 


HE CTRO STAY Nth 





CORPORATION 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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DOLLINGER 


e 93 Centre Pk., Rochester, N. Y. 


NOW! A packaged ventilating system 
tools ! 





















REMOVABLE 
FILTER 


SCREEN 










Fan returns 
el 
clean air to a onically 






Filter pro 
‘ vid fea 
or Oe aad air distribution on m 


P a rticles collecteg 
on 


Negative plates 














Particles or 
tive charge 





© given Posi- 











Chip Screen 


. re 
Abrasive materi Moves 


Oil-Ig den 
chine too; 





Gir from nies 





Oil reservoir 
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INCREASED PRODUCTION—BETTER RESULTS 


WALTHAM 
IMPROVED 


THREAD MILLING 
MACHINE 


One of our principal products is the Waltham Thread 
Milling Machine, recently improved. May we send an illus- 
trated sheet that tells all about these improvements? 


OTHER PRODUCTS 


Pinion and Gear Cutting Machines that handle work trom watch pinions 
up to gears 142” pitch diameter, 32 diometral pitch or finer. 





ee 


owe we 





POPPER DAD ALAA ADA ee 


ssw” 
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Small diameter cutters tor thread milling, gear cutting. Also special 
forms. 


POPP POPRPRPRP ABAD AD A>D ADAG? 


Small cutter sharpening machines. 


Sub-presses for precision work. 


WALTHAM MACHINE WORKS, INC. 


; venaiie tate tana HIGH STREET, WALTHAM, MASS. 
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NEW - BURR KEYSEATERS 


HYDRAULIC i 
Mattitiee = MILLING MACHINE, 


Planer Type 
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The Burr Keyseat Milling 
Machines while intended 
primarily for keyseating are 
suitable for a large variety of 
plain milling. 

They are made in six sizes from 36” 


=! In this new M & M Keyseater 
hydraulic action produces exceptionally smooth 
performance. Cutter stroke and feed are automat- 
ically controlled, tool relief is also automatic. | 
:: High degree of accuracy is assured. Available in 

: a wide range of sizes. Rugged construction fea- to 144” table length. 


: tures insuring long life are based on 67 years | Thi, ic g sturdy h d : : : , 
‘ i ; . y heavy duty machine equipped with a vertical head. 
sa asaes toulnns tC Ot tee coe — | Also Burr Portable Shaft Keyseaters in five sizes for hand, drill 
r . . ° 
60” long. Write for specification folder. | and motor operation. Write for details. 
R 


MITTS & MERRILL. SOHIN T. BURR & SON, INC. 


| 429-431 KENT AVE., BROOKLYN 11, N. Y. 





104 Holden Street * SAGINAW, MICHIGAN 
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| 
pow . “E” SERIES 
latinitely Variable Speed 


EDLUND Drilling and Tapping Machines 
The Right Machine for You... 


Whether you require light drilling operations of For Your Job 
ae . “1h: eee 


a sensitive nature, medium drilling and tapping, 






















or heavy duty operations in all types of ma- 
terials, there is an Edlund ‘F” Model for you. 


For Your Product... 


Edlund Model 1F 

Drilling and Tapping Machine 

Extreme sensitivity 

Infinitely Variable Speeds to 10,000 RPM 
Micrometer Graduated Depth Gauge to .001” 
Adjustable Spindle Tension Control 


7” Overhang, *s” Capacity - 






Edlund Model 2F a> 

Drilling and Tapping Machine 

For Medium to Heavy Drilling 
& Tapping Operations 

Infinitely Variable Speeds to 
3600 RPM 


8” or 12” or 15” Overhang, 
1%" Capacity 


™ Edlund Model 4F 
Drilling and Tapping Machine 
For Heavy Duty Drilling and 
Tapping Operations 
Infinitely Variable Speeds 
to 2200 RPM 
12” Overhang, 1'2” Capacity 


Cost-cutting features, make Edlund “F” Models the logical choice for 
plant expansion and for replacing obsolete equipment. Standard or 
Special Models from 1 to 8 spindles, with Power Feed, Reversing Motor 
Tapper, Lead Screw Tapper, and Back Gears are Available. 


Let us supply you with case history folders, descriptive bulletins, complete specifica- 
tions and quotations. Write us today at no obligation. 


Edlund Representatives in Major Cities 


EDLUND 


MACHINERY COMPANY 


Cortland, New York 


Division Precision Castings C 
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HYDRAU Ele 
PRESS 


It's Simple! 


a youngster can operate it! 


Here's a machine, which, owing to the fact 
that it can be used for so many purposes, 
will prove valuable and profitable in your 
plant. Just another instance where Acme is 
constantly alert in meeting present-day 
production requirements. 


Versatile! 


use it for: 


STAKING BROACHING 
FORCING ASSEMBLING 
CRIMPING PUNCHING 
TRIMMING FORMING 
BENDING MOLDING 


Write for Complete Details BALLIZING STRAIGHTENING 







Acme Press Division 
ACME BROACH CORP. - MILAN, MICHIGAN 











From the American Machinist Library 


of Tips for Top Shop Men 


EMEMBER that human problems need careful 
study just as do engineering problems. Man 
is multi-motivated and one prescription won’t cure 


all his ills. 
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Detroit 13, Mich. 8-page brochure No. S 55-4 
describes Red Ring Model GCR-12 in. for spur 
or helical internals 3 to 12 in. PD up to 4 DP 
with face widths to 2% in. Components il- 
lustrated; operational data and features de- 
scribed; specifications provided. 


ENGINE LATHES—Stokvis-Edera & Co, Port 
Washington, NY. 16-page illustrated brochure 
contains detailed data on Demoor (Belgian) 
units. Close-up views of components, explana- 
tion of controls, specifications for ten models 
in line provided. 


HIGH-SPEED HEADS — Precise Products 
Corp, 1328-30 Clark St, Racine, Wis. 20-page 
general catalog FGH-2 covers power quills, 
grinder millers, high rpm milling machines, 
drillpresses, speed lathes for small parts. Ap- 
plications and accessories illustrated. 


HYDRAULIC COPYING EQUIPMENT — 
Armytage Bros, Ltd, Foundry Lane, Knotting- 
ley, Yorkshire, England. 16-page illustrated 
brochure describes Hyprofile universal equip- 
ment for profiling and 2 and 3 dimensional 
machining on lathes, shapers, planers, boring, 
and grinding machines. 


FACE GRINDERS — Besly-Welles Corp, 120 
Dearborn Ave, Beloit, Wis. 20-page bulletin 700 
illustrates and describes the Besly-Bowen radial 
head grinders; uses 2 work stations; automat- 
ically indexes head over each on alternate cycles. 
Four models in sizes from 3 to 100 hp. Specifi- 
cations and accessory equipment included. 


ABRASIVE BELT UNIT—Grinding & Polish- 
ing Machinery Corp, 2530 Winthrop Ave, Indi- 
anapolis 5, Ind. 6-page bulletin 104 covers G&P 
Model 6-72 for grinding and polishing opera- 
tions within capacity of its 2%-in. belt and 2-hp 
motor. May be used as a primary or auxiliary 
component of machines in wide variety of adap- 
tations. Applications illustrated; specifications 
and accessories listed. 


SHEET METAL MACHINERY — Federal 
Machinery Co, 136 Grand St, New York 13, 
NY. 142-page illustrated, bound catalog covers 
every type; detailed diagrams, charts, table of 
contents. 


BROACHING MACHINE — Colonial Broach 
Co, Box 37, Harper Station, Detroit 13, Mich. 
4-page bulletin FW-55 provides illustrated in- 
formation on Colonial 4 Convertible for hori- 
zontal pull broaching and vertical push and pull- 
down broaching and press work. Design, con- 
struction, operating details, dimensions, included. 


SECTIONIZED AUTOMATION — The Cross 
Co, Detroit 7, Mich. 15-page booklet illustrates 
new Cross development based on division of a 
Transfer-matic into sections, any one of which 
can be shut down, while others remain in auto- 
matic operation. 


DIMENSIONAL PANTO-MILLER—Johnson 
& Bassett, Inc, Production Tool Div, Worcester, 
Mass. 6-page brochure illustrates and describes 
Model 3-A tracer-controlled production machine 
for pantograph and milling work. Features, spe- 
cifications, accessories included. 


HYDRAULIC METAL CUTTING MA- 
CHINES — Racine Hydraulics & Machinery, 
Racine, Wis. 23-page catalog contains illus- 
trated description, design advantages, construc- 
tion data, specifications on line including utility 
saws, oil cut saws, heavy-duty and extra-ca- 
pacity units, automatic bar feeds, and ac- 
cessories. 


METAL SAWING MACHINES — Peerless 
Machine Co, 1600 Junction Ave, Racine, Wis. 
16-page bulletin MC-51B contains illustrated 
data on Mechani-Cut line, capacities 7x7 in., 
11x11 in., 14x14 in., with or without work-feed 
conveyors. Construction features, specifications, 
and operating factors included. 


SWEDISH LATHES & MILLING MaA- 
CHINES—Homestrand, Inc, 122 E 42 St, New 
York, NY. 20-page illustrated catalog describes 
entire line of Koping units. 


POWER TUBE-FLARER — Parker Appliance 
Co, Tube & Hose Div, 17325 Euclid Ave, Cleve- 
land 12, Ohio. 8-page illustrated catalog 1145A12 
contains descriptive details on Parker’ Model 
232B. Operational data for 37° or AN flaring, 
squaring, and burring, and beading of tubing. 
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Sets 
NEW PRODUCTION 
STANDARDS for 


Vertical Boring 


and Turning Work... 


These new King® machines — completely redesigned — will 
bring to boring mill users the greatest productive capacity 


ever achieved for vertical boring and turning work! 


Greater horsepower; increased speeds and feeds; simpli- 
fied controls; many power-operated devices—will increase 


your productivity. 


Advanced engineering of mountings for spindle and for 
all heads and turrets — substantially increased machine rigidity 


—will give you greater-than-ever accuracy, 


With maximum use of unit construction and many com- 
ponents redesigned to reduce wear, you'll have a minimum 
of machine maintenance and downtime. 

For full details on new model King machines send for new 
Catalog K-5 covering 30”, 36”, and 46” sizes. (Catalogs 
on larger sizes will be available later.) Write tows. dicect or 
to the King distributor in your area, 


AMERICAN STEEL F 
1150 j 


ECIING Vertical Bo 


Here are a few of the many 
advanced KING features.... 


@ 40 to 50 H.P. on 30” to 46” sizes. 

@ 75 to 100 H.P. on sizes 56” and up. 

@ 24 feeds available. 

@ Feed selection from direct-reading dial. 


@ 24 speeds in geometric progression in any 
of three standard ranges. 


@ Pendunt-located control of: 


e pre-selective speeds from direct 
reading dial. 


speed change. 


head movements in either feed or 
rapid traverse. 


power swiveling of rail heads at 
rapid traverse or feed rate. 


power indexing of rail head turret 
and side head tool block (optional). 


@ Automatic lubrication of all moving parts. 
















WITH THE WASTE 
MOTIONS ELIMINATED! 





IT’S THE INCOMPARABLE 
“RPMster” 


®@ Instant spindle speed changes 
at the touch of a lever! 


® Vibrationless operation! 


®@ All-geared power feed; table 
raising screw, scraped and 
polished ways! 


... and there’s a full line of production- 
proved “Buffalo” Drills to meet any requirement 
you may have, in drill capacities up to 2”, single and multiple spindle, 
floor or bench types. 
Write for Bulletins 


SL ELIE Gal S gym 


“G@) 
BUFFALO FORGE COMPANY Qua 
509 BROADWAY BUFFALO, N.Y. ““€E 

Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING & PUNCHING s SHEARING 





BENDING 


C & J Geared-Head LATHES 











FOR HIGH GRADE 
PRACTICAL GENERAL 
AND 
TOOL ROOM SERVICE 








With many features found on 
higher-priced, larger lathes. 


Write for new 
bulletin 39-A-10 
and for detail on our 
NEW LATHE. 


CLUTCH AND BRAKE AT no ex- 
tra cost, SEPARATE ROD FOR 
FEED, THREAD INDICATOR and 
many others. 


23%" carriage. 


CARROLL & JAMIESON MACHINE TOOL CO. 








BATAVIA, OHIO 
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AUTOMATIC HITCH FEED—Producto Ma- 
chine Co, 990 Housatonic Ave, Bridgeport 1, 
Conn. Illustrated bulletin describes features and 
setup procedure for the Surefeed, in 2- and 
3-in. models. Complete specifications included. 


RIGIDMILS—Sundstrand Machine Tool Co, 
2533 Eleventh St, Rockford, Ill. 4-page circular 
on machines for miscellaneous die-block milling; 
two heavy-duty models (55 and 77) described; 
a sequence of operations illustrated, as weil as 
optional features and extras. 


AUTOMATIC NUT FORMERS—Waterbury 
Farrel Foundry & Machine Co, Waterbury, 
Conn. 8-page bulletin 930-A-2 covers line of 
multipie-die, single-stroke transfer headers for 
producing cold forged, finished blanks; rates 
range from 60 to 125 per minute. Includes 
design and operational details, tabular specifi- 
cations. 


LATHE CENTERS—Ready Tool Co, 548 Iran- 
istan Ave, Bridgeport 5, Conn. 4-page bulletin 
L-55-1 gives illustrated information on Red-E 
anti-friction, precision units. Heavy-duty shank 
type, and extra-heavy-duty spindle type with 
double row bearings; accuracy held within less 
than 0.0001 total indicator reading; specifica- 
tions and prices included. 


DEBURRING & CHAMFERING MACHINE 
—Modern Industrial Engineering Co, 14230 
Birwood Ave, Detroit 38, Mich. Bulletin 103- 
100 describes hypoid pinion Burr-Master; pro- 
duction rates exceed 200 pinions per hr. Design 
advantages listed. 


ELECTROLYTIC GRINDING—Anocut Engi- 
neering Co, 631 W Washington St, Chicago 6, 
Ii, 12-page illustrated manual describes auto- 
matic process for grinding of cemented carbide 
tools and other hard-to-work materials. Covers 
equipment, applications, operational data, costs 
savings. 


ABRASIVE-BELT MACHINING—Engelberg 
Huller Co, 188 Seneca St, Syracuse, NY. 23- 
page catalog contains detailed description of ap- 
plication methods of complete line of units; ex- 
plains operation of five types of machines. Re- 
quest direct on company letterhead. 


AUTOMATION—Ex-Ceill-O Corp, Detroit 32, 
Mich, 20-page illustrated brochure 50155 shows 
typical examples of standard, transfer, and spe- 
cial machines equipped with mechanisms for 
automatic loading and unloading of work. 


PRECISION SPINDLES—Standard Electrical 
Tool Co, Cincinnati 4, Ohio. Catalog 20 covers 
new line for grinding, boring, drilling, milling, 
routing, and other kinds of workheads. Contains 
details on machine-tool attachments, including 
slides, feeds, traverse, and tables. 


UNIVERSAL CUTTER & TOOL GRINDER 
—Covel Mfg Co, Benton Harbor, Mich. Bulle- 
tin 125A illustrates Model 12A, equipped with 
Pope tilting head. Design advantages and appli- 
cations described. 


BROACHING MACHINES — Colonial Broach 
Co, Box 37, Harper Station, Detroit 13, Mich. 
4-page bulletin RT-54 illustrates dual-ram units. 
Specification data on 11 models; design details 
and features described. 


MACHINING ALUMINUM WITH AUTO- 
MATIC SCREW MACHINES—Kaiser Alu- 
minum & Chemica! Sales, Inc, 360 N Michigan 
Ave, Chicago 1, Ill. 52-page brochure contains 
technical data and tooling information on pro- 
duction of parts. Specific data provided on vari- 
ous types of machines, speeds, feeds, and cutting 
fluids; proper tool angles illustrated; tabular 
data on tolerances, weights, weight conversion 
factors. 


GRINDING MACHINE CENTERS — Ready 
Tool Co, 548 Iranistan Ave, Bridgeport, Conn. 
6-page illustrated catalog G-550-1 describes Red- 
E shank and spindle type anti-friction centers. 
Basic bearing design, engineering data, con- 
struction features detailed. Includes chart for 
correct selection of center taper specifications 
for B&S, Landis, Cincinnati, and Norton 
machines. 


FLEXIBLE SHAFT MACHINES — Franklin 

Balmar Corp, N A Strand Div, Woodberry, 

Baltimore 11, Md. Catalog C-210 presents tabu- 

lar data on 3 basic types; single speed direct 

drive, multiple speed countershaft, and multiple 
(Continued on page 142) 
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SPECIALS... 


Everything in Multiple-Spindle High-Production 








—_ 


Metal-Cutting Machinery... 


——— FOUR ILLUSTRATIONS OF BUHR SPECIALS 





I Automatic 2-spindle milling ma- 
chine, arranged with automatic 
index. Mills both ends of 57 up to 
103 dove-tailed slots in 16 different 
Jet Engine Rotors. 


2 Fixture is arranged with hydrau- 
lically operated automatic clamping 
and automatic index. Mills and taps 


510 Oil Seal Retainers per hour. 


as | 
i a ig 
) _—— 
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3 Two-column automatic machine. 
Drills, reams and chamfers 565 con- 
necting rods an hour. 


4 Automatic transfer machine. 
Drills, reams, chamfers, taps, mills 
and bores 120 flywheel housings an 
hour at 100% efficiency. 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 


2, 
MULTIPLE-SPINDLE HIGH PRODUCTION MACHINERY: 








4 OF 8 
STANDARD FEATURES 
ON BUHR SPECIALS 
e All hydraulic and electrical 


installations sonform to J.1.C. 
standards. 


e Laminated tool-steel ways 
— hardened and ground. 


e Automatic lubrication 
throughout. 


e All components located by 
dowels in holes bored to held 
tolerances, thus permitting 
interchangeability of parts. 
Write for Buhr 


48-page catalog. 








With the NEW FOSMATIC Radial Drill 


All the new features needed by the modern 
machine shop have been designed into the new 
Fosmatic Radial Drill. Pre-selected feeds and 
speeds for a new degree of speed and operator 
convenience. Spindle speeds up to 3000 rpm to 
suit today’s high-production requirements. En- 
gineering refinements throughout to give you 
the rigidity you need for fast precision drilling. 


Feeds and speeds are selected on dials at left 
side of the head, usually while waiting for a 
drilling operation to be completed. Shifting is 









accomplished by raising the spindle control 
lever slightly in its neutral position. Feed is 
engaged by pressing a button on either of the 
quick-return handles; feed is disengaged either 
by depth control or pressing one of the buttons. 
Other convenient controls at the head — Single 
lever elevates arm or traverses head (hydraulic 
variable rapid traverse). Hydraulic column 
clamp. Hydraulic arm clamp, safety-interlocked 
with elevating lever. Hand feed and traverse 
to the head. The tool ejector eliminates need 
for tang driver. 


Smooth running, high precision and extra rigidity 
make the new Fosmatic outstanding among Radial 
Drills. Case-hardened gears are ground on the finest 
equipment available. They run on ground splined 
shafts which are mounted in ball bearings. Lubrica- 
tion is automatic. 


Thirty-six spindle speeds with a maximum of 3000 
rpm are available in a variety of ranges, each with 
a 127.5 to 1 ratio. The new boring-type spindle is 
of heavy section with bearings placed far apart for 
extreme rigidity; it can easily be used for boring, 
milling and the heaviest drilling. A new and unique 
counterbalance produces equal tension on the 
spindle whether it is extended or close to the head. 









NEED DRILLING EQUIPMENT? GET A PROPOSAL FROM FOSDICK! 
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Speed, Ease and Precision 


For more efficient tapping, reverse spindle speed is Eighteen feeds are available, including 5 tap 
40% faster than forward speed. leads, from .003” to .125”. Feed engagement is 
through a powerful magnetic clutch which will 
never require adjustment. The feed dial is graduated 
to full spindle travel to eliminate resetting for deep 





Our new arm is probably the strongest in the 
business. It has a double boxed section with very 


heavy walls; ways have been widened considerably. 


The head is mounted on roller bearings on hardened holes. Electronic milling feeds are also offered — 
and ground ways with an additional roller support from % to 15 ipm. 
in back of the arm. Safety nut is hydraulic. Column Standard sizes available with 4’ to 8’ arms, 13” 


is superfinished. to 19” columns. 








Radial Drills Jig Borers Sensitive and Sensitive Automatic 
Upright Drills Radial Drills Positioning Machines 


THE FOSDICK MACHINE TOOL €CO., CINCINNATI 23, OHIO 
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COOLANT—Master Chemical Corp, 13 Huron 
St, Toledo 1, Ohio. Brochure contains removable 
56-page booklet describing Trim cutting and 
grinding fluid and its applications; is also a 
general reference on machining and grinding 
procedures. Covers best methods for processing 
variety of materials in many operations. 


BAND MACHINES—DoAll Co, 254 N Laurel 
Ave, Des Plaines, Ill. 20- -page catalog describes 
Contour-matic units for sawing, filing, 
polishing, with throat capacities from 16 to 60 
in. Includes applications, features, specifications, 
accessories. 


PNEUMATIC BAR FEED — Lipe-Rollway 
Corp, Bar Feed Div, Syracuse 1, NY. 24-page 
booklet illustrates how unit feeds stock continu- 
ously into varied equipment for periods up to 
8 hrs. Demonstrates how automatic production 
overcomes inefficiencies. Request direct on com- 
pany letterhead. 


INDEX TABLES—Ferguson Machine & Tool 
Co, 471 Paul Ave, St Lowis 21, Mo. 12-page 
catalog 300 describes the Intermittor line for 
high-speed production. Contains assembly draw- 
ings, tables of load ratings and dimensions of 
150 models available with from 4 to 36 work 
stations. 


TOOL & CUTTER GRINDER—Homestrand, 
Inc, 122 E 42nd, New York, NY. 6-page cata- 
log covers Thorns Universal T2 unit. mucbotas 





See the 
Where-To-Buy-it 
Index of Products Advertised 
Starting on page 4 


for further information 














specifications, technical data, illustrated appli 
tions, descriptions of Helix grinding equipment. 


TOOLROOM LATHE — Hardinge Brothers, 
Inc, Elmira, NY. 24-page bulletin HLV illus- 
trates and describes 10-in. Model HLV incorpo- 
rating pushbutton infinite spindle speed control 
(speeds from 125 to 3000 rpm) and independent 
variable electric feed for carriage and cross-slide. 
Operating features, specifications, tooling ac- 
cessories covered. 


HORIZONTAL BORING, DRILLING 
& MILLING MACHINES—Portage Machine 
Co, 1026 Sweitzer Ave, Akron 11, Ohio. Cata- 
log lists specifications and illustrates design 
features of 4-in.-spindle diameter units. Includes 
special attachments and controls. 


ROTARY GEAR SHAVING—National Broach 
& Machine Co, 5600 St Jean, Detroit 13, Mich. 
15-page booklet contains illustrated information 
on essentials of method, basic principles, ele- 
ments of operation, recent developments, avail- 
able machines. 


DRILL UNITS—Michigan Drill Head Co, PO 
Box 4643, Detroit 34, Mich. 24-page catalog 
describes feed units, tapping units, hydraulic 
drillpresses, index tables, fixed center and ad- 
justable center drill heads, multiple drilling ap- 
plications. Includes technical data on feeds, 
speeds, hp required for drilling, recommended 
coolants for various materials. 


MACHINE COMPONENTS—Hartford Special 
Machinery Co, Hartford 12, Conn. 20-page il- 
lustrated brochure covers line including hy- 
draulic drill units, automatic cam feed drilling 
units, lead-screw tapping units, multiple spindle 
heads, automatic index tables, and machine 
bases. 


AUTOMATIC INDEX TABLES — Cleveland 
Tapping Machine Co, Canton 6, Ohio. 4-page 
illustrated bulletin contains construction, opera- 
tional, dimensional data on positive, power- 
driven units available with 21 and 34-in. tables, 
6, 8, or 12 stations. 


CENTERLESS GRINDING FIXTURE—S ©&. 


E Machine Products, Bridgeport, Mich. 4-page 
illustrated bulletin 109 describes unit which 
converts any between-centers grinding machine 
to a centerless grinder. Adaptable to through- 
feed, plunge cut or form and in-feed operations. 
Prices, accessories, and additional parts avail- 
able listed. 


GRINDERS—Besly-Welles Corp, Grinder Div, 
120 Dearborn Ave, Beloit, Wis. 16-page illus- 
trated catalog 200 describes complete line of 
double horizontal disk grinders ranging from 3 
to 50 hp, using from 12 to 72-in.-dia wheels. 
Application and construction data, and work 
feed fixtures included. 


SELF-LOCATING PRECISION BORING 
MACHINE — Marac Machinery Corp, 45 S 
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NEBEL ENGINE LATHES 


Nebel gives you more econamical 
engine lathe turning . . . because 
these lathes aren't loaded with 
expensive extras you may never 
need. Yet you may add any acces- 
sory or extra equipment you know 
you'll be using. Nebel fills your 


requirements exactly. 




















3g 20" 25" Fi 32" 36° 
22%" 27” 2” 33%" 37%" 
Distance between centers, 
minimum bed 24" 24" 58” 50” 48” 48” 
ES a + ae tied premenentenncteeninen 
— speeds, standard, 
12 12 12 12 12 12 
= ‘feast sited, 
13 400 10-320 9-280 5-230 5-230 5-230 
Motor recommended, hp 5-7%-10 | 5-7%-10 10-15 15-20 15-20 15-20 























NEBEL LATHES: your best 





NEBEL EXTENSION BED GAP LATHES 


The all-new 20”/40” Imperial (right) offers 
plenty of speed, power, capacity, performance 
and weight, yet is several hundred dollars 
lower in price than its nearest competitor. 
Also made in 28”/50” size. 

A Nebel extension bed gap lathe, with its 
variable swing capacity and dista be- 
tween centers, outperforms two standard 
lathes . . . yet requires the floor space of but 
one lathe . .. and you make but one invest- 
ment for this doubly useful, dual purpose 
lathe. 
































20" /40" 28° /50” 
Swing over ways 24%" a 
Swing thru gap 42" 52” 
Width of gap, minimum bed 32” al’ 
Spindle speeds, number 18 12 
Spindle speeds, range, rpm 11-666 5-230 
Motor recommended, hp 15-20 15-20-25 
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From the American Machinist Library 
of Tips for Top Shop Men 


l' you’re planning to introduce a labor-saviag 
method that will displace men, and you know 
there’ll be a kickback, get it set to go anyway. Then 
wait for “evaporation”—normal quits and dismis- 
sals—to cut your working force to the newer, lower 
level. There’ll be no trouble—if your men trust you 


and the company. 














NEBEL REMOVABLE BLOCK GAP LATHES 


Here’s a double Jathe value: standard engine 
lathe turning . . . plus the bonus of as much 
as 51% additional swing capacity. Yet they 
cost only a few dollars more than an equiva- 
lent size engine lathe. 





16"/27”_ | 20°/30" | 257/40" 











Swing over ways 18%” 22%" 2" 
Swing thru gap 27%" 31%" a’ 
Width of gap 15” 15” 22%" 





Distance between centers, 
minimum bed 24" 24” 58” 





Motor recommended, hp.| 5-7%-10 | 5-7%-10 | 10-15 

















investment in metal turning 


Nebel lathes — modern, up-to-date, smartly maintenance. They're used at sea by the U.S. Navy 
designed, built by craftsmen—are the most and merchant marine. They meet or exceed ASTE 
economical metalworking lathes on the market standards and they measure up to government speci- 
today. Continuously improved for over 56 fications for atomic energy and other projects. 


years, they'll give you top performance today You'll be time and money ahead to check Nebel first. 


and tomorrow. For complete information including prices and 
Made in three different models — engine, re- deliveries, call your Nebel distributor, or write Nebel 
movable block gap and extension bed gap — Machine Tool Corp., Cincinnati 25, O. Use convenient 


and in swing sizes from 16” to 50” — there's a coupon below to obtain descriptive Nebel bulletins. 
size and type for all your requirements. 





When you use Nebel lathes, you're in good 
company, because they're used extensively by 
the aviation industry and for the jet engine 


NEBEL MACHINE TOOL CORP. 
CINCINNATI 25, OHIO 


= dershenta). 


























program. They're ideal for production and pore aloe engna yddaree on gad obligation descriptive 
Size 

Fy Extension bed gap lathe 
[J Removable block gap lathe 
[) Engine lathe 

ebel = 
COMPANY. 

‘ ADDRESS nis 
LATH E Ss OE ee 


i 
CINCINNATI NS. be =? a seat 
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Broadway, Yonkers, NY. 6-page folder provides 
illustrated information on the KBF2_ vertical 
boring and milling unit with preselective fully 
automatic positioning. Program direction of ma- 
chine by punched card system is optional equip- 
ment. 


TRACER CONTROL FOR AUTOMATIC 
LATHES—Sundstrand Machine Tool Co, 2533 
Eleventh St, Rockford, Ill. 4-page illustrated 
bulletin TR-2 describes automatic, multi-cycle 
control for rough, semi-finish, and finish cuts in 
one automatic cycle. Typical parts turned il- 
lustrated; features listed. 


VERTICAL BENCH MILLING MACHINE— 
Elgin Tool Works, 1770 W Bertreau, Chicago 
13, Ill. 4-page bulletin illustrates design features 
of Model VM-2. Max distance from spindle to 
table, 7% in.; five speeds ranging, for example, 
from 600 to 6000 rpm with 1750 rpm motor. 


GERMAN MACHINE TOOLS — Donald C 
Seibert, Box 281, Wilmington 99, Del. 8-page 
general catalog of wide variety of machine tools 
made by Hahn & Kolb, Stuttgart. Description 
and specifications provided. 


MILLING MACHINES — Marac Machinery 
Corp, 45 S Broadway, Yonkers, NY. 14-page 
illustrated catalog contains detailed description 
of Werner (German) units, sizes 2, 3, and 4, 
universal, plain, and vertical models. Specifica- 
tions and accessories included. 


SLOTTER — Lobdell United Division, United 
Engineering & Foundry Co, Wilmington 99, 
Del. 4-page bulletin pictures Lobdell Dill unit 
(mechanical) available in two models. Universal 
or Standard, 12, 18, and 24-in. stroke. Former 
has swiveling head for angular surfaces with 
15° adjustment either side of center; latter 
has non-swiveling head. 


American Machinist 
Special Reports 
Since 1945 


THousaNDs of copies of these current 
handbooks on major metalworking sub- 
jects are in shop use. Here is a convenient 
chronological bibliography of them since 
Number 150. Special Reports have been 
published in American Machinist since 
1938, the present total being over 400. 
However, Reports before 1945 dealt heav- 
ily with war production, now modified 
either in method or product, or have been 
supplanted by more recent Reports on 
the same or equivalent subjects. 

Items marked* are still available in 
reprint form and may be obtained by 
writing Reader Service, American Ma- 
chinist, 330 W 42nd St, New York 36, 
NY. Please enclose with your order cash 
or check at these rates: For an 8-page 
Report—15¢, for a 12-page—20¢, for a 
16-page—25¢. Cost is less for quantities 
over 100. Reports not marked, or regular 
articles, may be obtained in photostat 
form at 40¢ per page from the above 
address. A group of 7 Reports dealing 
with basic operations on standard ma- 
chine tools and with hand tools has been 
combined into “Tools of Our Trade,” a 
paper-bound booklet at $1.25 per copy. 
All items are sent postpaid. 


150 How To Lubricate Metalworking Machines 
—Dec 20 *45, 16p 


1946 


151 Wage Incentives—Jan 3 ‘46, 12p 
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NOW ... HONE INTERNAL BORES 


AUTOMATICALLY 


WITH 


FULMER HONING MACHINES 





FUNDAMENTALLY 
the same rugged, 
work — devour- 
ing dependable 
honing machines 
but with these 
radical important 
changes. 





Illustration shows electromotive Diesel line before and after 
being honed to .030” oversize 


They assure you 
SAVINGS ON OPERATOR'S 
TIME... 


AVA ue wie loading fixtures 









Aen tia hone withdraw 


LOWER COSTS... 
SAVMEtelutwiia time cycle 
GREATLY INCREASED 


SEAMEULOLMERLS continuous, PRODUCTION 


remote controlled feeding and re- ae 
regular manually operated 


types. 





tracting honing tools. 
WRITE FOR 
DETAILS 


THE NEW 
FEATURES 





1246 First National Bank Bidg., Cincinnati 2, Ohio 














From the American Machinist Library 
of Tips for Top Shop Men 


HEN you walk the tight-rope between close 
tolerances, or between good and bad finish, 
balance is vital. Be sure you have it, in machine-tool 
spindle or shaft, in tooling, in fixture. It will pay out 


in longer tool life and reduced scrap. 
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152 Industry Needs New Equipment—Jan 17 


"46, 8p 

153 Wear Turns a Page in Metal Process—Jan 
31 ‘46, 16p 

154 German industry Is Taking A Beating— 
Feb 14 ‘46, 9p 


155 How to Work Stainless Steel—Feb 28 ‘46, 


20p 

156 War Turns a Page in Machining—Mar 28 
46, 20p 

157 How to Work With Plastics—Apr 11 ‘46, 


20p 

158 Needed—A Sensible Depreciation Policy 
—Apr 25 ‘46, 8p 

159 How to Use Color in the Shop—May 9 
‘46, 12p 

160 Non-Destructive Testing—May 23 ‘46, 24p 

161 Patents—How to Get Them, Use Them G 
Protect The Rights They Provide—Jun 6 ‘46, 
16p 

162 Modern Materials-Handling Methods—Jun 
20 ‘46, 32p 

163 Radical Engine Design Changes Shop 
Practices—What Future For Contract Too! 
Shops—Jul 4 ‘46, 8p 

164 Man Versus Atom—Year One—Jul 18 ‘46, 


8p 

165 How to Deliver & Maintain Lubricants— 
Jul 18 ‘46, 20p 

166 Job Evaluation Principles—Aug 1 ‘46, 16p 

167 Lighting for Production—Aug 29 ‘46, 16p 

168 Profit sharing—Sep 12 ‘46, 8p 

169 Man-Made Weather for Metalworking— 
Oct 10 ‘46, 16p 

170 How to Work Magnesium Alloys—Nov 7 
‘46, 16p 

171 How to Measure Machinability in the Shop 
—Noy 21 ‘46, 12p 

172 Electric Control for Metalworking Machines 
—Dec 5 ‘46, 16p 

173 Merit Rating Strikes A Trial Balance—Dec 
19 ‘46, 16p 


1947 


174 1947 Appraisal of Metalworking, with a Sto- 
tistical Summary—Jan 16 ‘47, 16p 

175 What’s Happening to Productivity?—Jan 
30 ‘47, 8p 

176 Drawing Compounds Improve Press Potentials 
—Feb 13 ‘47, 12p 

177 Plus and Minus of the Annual Wage—feb 27 
‘47, 8p 

178 Control Practices—Mar 13 “47, 16p 

179 How to Cut Costs of Plastic Molds—Mar 27 
‘41, 8p 

180 Fundamentals of Forging—Apr 10 ‘47, 16p 

181 How to Set Up Carbide Milling Jobs—Apr 
24 ‘47, 24p 

182 Forging Practices—May 8 ‘47, 16p 

183 USA 1950-1960—May 8 ‘47, 16p 

184 Apprentice Training—May 22 ‘47, 16p 

185 How Photography Helps Production—Jun 5 


‘47, 16p 

186 How to Make Precision Castings—Jun 19 
‘47, \6p 

187 Quenching Media and Methods—Jul 3 ‘47, 
12p 


188 Brinell Hardness Does Not Measure Machin- 
ability—Jul 17 ‘47, 16p 

189 How to Work With Cutting Fluids—Jul 31 
‘41, 8p 

190 How to Sharpen Cutting Tools—Aug 28 ‘47, 
20p 

191 Metalworking Will Buy $94,000,000—What 
Does Automaticity Cost—Sep 11 ‘47, 16p 

192 How To Grind Carbide Die Ports—Sep 25 
‘47, 12p 

193 How Diamonds Draw Ultra-Fine Wire—Oct 9 
‘47, 8p 

194 How to Clean Metals—Nov 6 ‘47, 16p 

195 How to Feed Presses—Nov 20 ‘47, 16p 

196 The Marshall Program—Dec 4 ‘47, 12p 

197 How to Make Die Castings—Dec 18 “47, 16p 


1948 


198 Vertical Surface-Broaching Fixtures—i—Jan 1 
‘48, 16p 
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RECORD SETTERS are these Shear-Speed gear shapers shown 


in final stage of assembly. More and more of these machines that 
cut all teeth simultaneously in a gear or similar toothed part are 
helping to set today’s production pace. 





CAST BLANK ON BOTTOM, steel blank on top, eli 


nates burrs when all teeth on both gears are cut simultaneously 
on Shear-Speed gear shapers. These mating automotive oil 
pump gears operate more smoothly due to close tolerances, 
smooth surface finishes, and perfectly formed 0.080-inch radii 
at the tooth fillets with no scallops or ridges. Three Shear- 
Speed gear shapers produce these gears for one of the best 
known automobiles. 


MICHIGAN 
TOOL COMPANY 


7171 E. McNICHOLS RD. * DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD, 













FREE 
ON 
REQUEST 


Here are the answers to most of your questions as to 
what “ONE-TWO-THREE” means in describing this 
outstanding development of Automatic Chucking 
Machines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is possible 
to handle from one to three operations—in sequence or 
simultaneously—without changing set up. 









Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


GOSS ond DELEEUW ™=™ 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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199 Vertical Surface-Broaching Fixtures—!i—Jan 
15 ‘48, 16p 
200 1948 Appraisal of Metalworking—Jan 29 ‘48, 
16p 
~.201 Adhesives for Metalworking—Feb 12 ‘48, 12p 
* 202 How to Finish Copper & Copper Alloys—Feb 
i 26 ‘48, 12p 
203 Work Loaders Applied to Machine Tools— 
Mar 11 ‘48, 24p 


204 How to Keep Your Employees Informed— 
Mar’25 ‘48, 8p 

205 Fundamentals of Cold Heading—Apr 8 ‘48, 
12p 


206 How and Wher to Swage—Apr 22 ‘48, 8p 

207 Machining Copper and Its Alloys—May 6 ‘48, 
12p 

208 How to Reduce Costs of Thin Metal Stamp- 
ings—Jun 3 ‘48, 8p 

209 How to Work Aluminum and Its Alloys—Jul 1 
48, 16p 

210 How to Paint the Product I—Jul 15 ‘48, 16p 

211 How to Paint the Product Il—Jul 29 ‘48 ,16p 

212 How to Design Work Coils for Induction 
Heating—Is Metalworking Moving?—Aug 12 
‘48, 16p 

213 How to Evaluate Supervisory Jobs—Aug 26 
‘48, 12p 

214 How Smooth is Smooth?—Part |—Sept 9 ‘48, 
16p 

215 How Smooth is Smooth?—Part Il—Sept 23 
‘48, 16p 

216 Modern Industrial Safety Equipment—Oct 7 
‘48, 16p 

217 Ford Handles by Automation—Oct 21 ‘48, 16p 

218 How to Use Helium-Shielded Arc Welding— 


Nov 4 ‘48, 16p 

219 Master Bases Cut Fixture Costs—Dec 2 ‘48, 
8p 

220 A Handbook of Horizontal Broaching Fixtures 
—Dec 16 ‘48, 16p 

221 How Materials Handling Affects Plant Layout 
—Dec 30 ‘48, 16p 

1949 

222 Practical Application of Surface Finish—Jan 
13 ‘49, 16p 

223 1949 Appraisal of Metalworking—Jan 27 ‘49, 
16p 

224 How to Machine Beryllium Copper—Feb 10 
“49, 16p 

225 Rapid Tests for Identifying Alloy Steels—Feb 
24 *49, 16p 

226 How to Rubber-Form Light Metals—Mor 10 
“49, 16p 


227 Principles of Electroplating—Mar 24 ‘49, 16p 

228 Light Drilipresses Are Versatile Tools—Apr 
‘49, 8p 

229 Press-Room Standards—Apr 21 ‘49, 16p 

230 How to Choose and Use Files—May 5 ‘49, 8p 

231 Metal Spraying—May 19 ‘49, 16p 

232 How to Use More Color in the Shop—Jun 2 
‘49, 12p 

233 Your Money’s Worth Out of Dial Indicators— 
Jun 16 ‘49, 8p 

234 What Filtration Can Do For You—Jun 30 ‘49, 
8p 

235 How to Cut Costs with Value Analysis—Jul 
14 ‘49, 8p 

236 How to Heat-Treat Spur Gears by Induction 
Heating—Jul 28 ‘49, 16p 

237 How to do Buffing G Polishing—Aug 11 ‘49, 
8p 

238 Industry Needs Accelerated Depreciation—Sep 
8 ‘49, 8p 

239 How to Operate A Safety Program—Sep 22 
‘49, 8p 

240 Cost-Cutting Clinic—Oct 6 ‘49, 24p 

241 Modern Gear-Cutting Equipment—Oct 20 ‘48, 
16p 

242 The Mid-Century Inventory of Metalworking 
Equipment—Nov 3 ‘49, 95* 

243 How Modern Mechanical Presses Operate—Nov 
17 ‘49, 16p 

244 Automatic Sizing Applied to Plain Grinders 
—Dec 1 “49, 8p 





(Continued on page 150) 
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chine Tool Builder recently 
ree metal working plants in 
The survey included questions 
, cutting tools, coolants and 
arch. 


A prominent 
surveyed fort 






THE MASTER 
CUTTING & GRINDING FLUID 










coolants, since heretofore, 
und little difference in effects TRIM, a truly MODERN COOLANT, not 
rious conventional water only eliminates these basic problems, but also 
the vast majority questioned provides the higher heat transfer and chemical 
ncerned with the AGE OLD action which allows modern machining to pay 
lems caused by rusting, off at HIGHER PRODUCTION RATES 

k, and LOWER COSTS. 























maintenance 
gumming an 






Write for the new brochure containing a very useful 56-page booklet on cutting and grinding procedures. 
LONGER TOOL LIFE... HIGHER RATE OF PRODUCTION... NO RUST... NO GUMMING... 0 STINK! 


Tr IAA .. © A PRODUCT OF MASTER CHEMICAL CORPORATION + 13 HURON STREET + TOLEDO 1, OHIO 
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NO. 18-C BLANCHARD SURFACE GRINDER 
This great new Blanchard automatically does most of the operations 
ik Vege AY peepee, glee 


lar 


PUT IT ON THE 


THE BLANCHARD MACHINE COMPANY 


64 STATE STREET * CAMBRIDGE 39, MASSACHUSETTS, U.S. A. | 
BI48 1956 Production Planbook | 
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BLANCHARD 














SURFACE GRINDERS 


for new production rates 





BLANCHARD CYLINDER WHEEL HOLDER — saves 
time in changing wheels because it 
eliminates sulphuring wheels into ringr 
Optional standard equipment cn all 
No. 11 and No. 18 Blanchard Grinders. 





BLANCHARD WHEELS — assure your 
Blanchard Grinders of consistent high 
performance. Blanchard makes cylin- 
der, sectored and segment wheels in 
silicate, resinoid and vitrified bonds. 


NEW LITERATURE 


MAIL COUPON FOR 
FREE COPIES 





BLANCHARD DEMAGNETIZER — 6” adjustable 
gap type for bench work only. It has 
sufficient power to demagnetize heavy 
pieces or a large quantity of small pieces. 
Also available: 15" adjustable gap. 


THE BLANCHARD MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE 39, MASSACHUSETTS, U. S. A. 


Gentlemen: Please send me the following folders: 


__.. “No. 11 Blanchard Surface Grinder” 





“No. 18 Blanchard Surface Grinder” 

“No. 18-C Blanchard Surface Grinder” 
“Blanchard General Catalog” 

“Blanchard Automatic Surface Grinders” 
“Work Done On The Blanchard” (5th edition) 











__. “Art Of Blanchard Surface Grinding” 
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VERSATILE 
WORK! 


NEW 





e Swivels permit any 
angular setting of 
spindle head. =«_—| 


TOOLMAKER: i ocemtal 
OVE 


Manufacturers of 


3 A PAY & GREAVES MILLS 


: : » MOST Mill for 
00 
2 Secteva: Ae Pegs oo Money!" 














From the American Machinist Library 
of Tips for Top Shop Men 


N invisible boss presides over every collective 
bargaining session. He is not labor, manage- 
ment, or government—but is the customer, who 
exercises power of selection over your company’s 


products. 
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245 Optical Tools for Shop Precision—Dec 15 
‘49, 8p 

246 Dressing G Truing Grinding Wheels—Dec 
29 ‘49, 16p 


1950 


247 When Metalworking Turned the Corner—and 
the Century—Jan 9 ‘50, 16p 

248 1950 Appraisal of Metalworking—Jan 23 ‘50, 
16p 

250 Equipment for Abrasive-Belt Grinding—Feb 20 
‘50, 8p 

251 Slash Handling Costs by “Tooling” Your Shop 
Trucks—Mar 6 ‘50, 8p 

252 A Manual of Gear Finishing Equipment—Mar 
20 ‘50, 12p 

253 How to Obtain Flexibility in a Press Shop— 
Apr 3 ‘50, 8p 

254 How Tooling Affects Design of Metal Powder 
Parts—Apr 17 ‘50, 8p* 

255 How to Mark Your Product—May 1 ‘50, 8p* 

256 How to Make Extrusions—May 15 ‘50, 8p 

257 Know your Hand Tools—May 29 ‘50, 12p 

258 How to Select a Mechanical Press—Jun 12 
‘50, 8p* 

259 How to Machine Plastics—Jun 26 ‘50, 8p* 

260 Tooling for Investment Castings—Jul 10 ‘50, 
12p* 

261 Multiple-Spindle Bar Machines—Jul 24 ‘50, 
16p* 

262 How to Stop That Waste in Machining—Aug 
7 ‘50, 16p* 

263 Carbon Restoration Overcomes ‘Soft Skin’ on 
Parts—Aug 21 ‘50, 8p* 

264 How to Hone—Sep 4 ‘50, 16p 

265 How to Cut Costs with Cutting Fluids—Sep 
18 ‘50, 8p 

266 How to Lap—Oct 2 ‘50, 12p 

267 How to Work Tool and Die Steels—1—Oct 
16 ‘50, 16p 

268 How to Make Armament—Oct 30 ‘50, 16p* 

269 Disaster Control—Noy 13 ‘50, 40p 

270 Machinability Depends on Microstructure—Nov 
27 ‘50, 16p 

271 How to Work Tool and Die Steels—11—Dec 
11 ‘50, 16p 

272 Machinability Data for High-Temperature 
Alloys—Dec 25 ‘50, 8p* 


1951 


273 Metalworking Guide to Defense Business—Jan 
22 ‘51, 16p 

274 How GE Makes Turbojets—Feb 5 ‘51, 20p 

275 How to Choose and Use Automatic Lathes— 
Feb 19 ‘51, 16p* 

276 Thread Chasing . . . and How to Do It—Mar 
5 ‘51, 16p* 

277 How to Spin Metals—Mar 19 ‘51, 16p* 

278 Know Your Measuring Tools—Apr 2 °51, 12p 

279 You Can’t Be Half-Hearted About Moderniza- 
tion—Apr 16 ‘51, 20p* 

280 How to Make Quality Control Work—Apr 30 
‘51, 12p* 

281 Better Tapping—May 14 ‘51, 16p 

282 How to Machine Investment Castings—May 
28 ‘51, 8p* 

283 How to Work Titanium and its Alloys—Jun 11 
‘S1, 9p* 

284 The Why and How of Automatic Turret 
Lathes—Jun 25 ‘51, 16p* 

285 How to Mill, Roll, Grind Threads for Produc- 
tion—Jul 8 ‘51, 24p* 

286 Plant Protection—Jul 23 ‘51, 13p* 

287 Induction-Heater Maintenance Manual—Aug 
6 ‘51, 16p* 

288 Five Ways to Form Gears—Aug 20 ‘51, 16p* 

289 Precision Builds Power on Wheels—Sep 3 ‘51, 
32p* 

290 How Chrysler Builds the Firepower Engine— 
Sep 17 ‘51, 16p* 

291 How Metallurgy Solves Shop Problems—Oct 1 
‘51, 16p* 

292 How to inspect Screwthread Elements—Oct 
15 ‘51, 16p* 

(Continued on page C38) 
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KNIGHT’S 


Last word in medium size jig 
borers—unequalled for extreme accuracy, 
capacity, increased output. 


The totally enclosed spindle and quill mounted on 
super-precision ball bearings, with quill moving in 
a solid bearing . . . the extra-wide base and reinforced 
column, both cast as a single unit . . . the wider 
bearing surfaces . . . all contribute to 
the Jigmaster’s exceptional 
rigidity and accuracy. 
Any one of three table and 
saddle locating devices 
may be used for 
hole location. All 
machine controls 
can be operated 
from a single 
convenient location. 


Write For 
Complete Information 


SPECIFICATIONS 


Table Size 
Table Travel—Longitudinal 


WwW. B. KNIGHT MACHINERY CO.+ 3920 WEST PINE BLVYD.- SAINT LOUIS 8, MO. 
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MACHINE TOOLING 


Lathe tooling 

Boring and trepanning 
Carbide tools 
Tooling—general 


NGS AND FIXTURES 
Chucks and holding devices 


e (7 


cs 
cy 


@ C10 PRESS TOOLS 


WHERE TO BUY IT 


The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you... a true 
tool . . . a reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer's 
name, in the WHERE TO BUY 
IT Section—pages 4-13. 


Cc 


Weld, braze, and heat treat fixtures 


2 Both perishable and permanent tooling are included under this 
heading. It comprises cutting tools of all types, 
as well as press tools and various classes of 


workholding equipment and fixtures 


¢ in this section. 5s 


MACHINE TOOLING 
Lathe Tooling 


Turret and cross-slide tools on a turret 
lathe are mist cooled. Quick-disconnect 
couplings connect supply hose to each 
turret tool successively moving into cut- 
ting position. AM—Aug 2 °54, p122 














AL-10 
3 f 2. cca } sal 
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| | 
REDS Cer. | 
| AR-|2 (modified) 


C-16 (Modified) 
Previous Tooling 

















. lisa cena y 
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| | 
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| 5" 
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insert %, dia. 


Kennametal Tooling 


TOOLING ON 3H WARNER & SWASEY 
turret lathe was switched from all-carbide- 
tipped tools to part-inserted, part-brazed 
Kennametal in new turret arrangement. Pc 
per grind increased from !2-20 to 20-400 by 
indexing inserts. Lathe turns, step-faces, 
serrates, backfaces, forms radius, and cham- 
fers at 141 rpm, 0.008- to 0.024-ipr feed, and 
VYe- to 5/\16-in. depth of cut. AM—Aug 
2 '54, pll3 


Side cutting-edge angle of 3°, 15° end 
cutting edge, 0 back rake, and 6° side 
rake, plus 6° relief and 10° clearance, 





Tooling 


with 1/32-in. nose radius on a Carboloy 
350 tool increased lathe-tool life 6 to 1 
at Menasco on heat-treated, R,46, land- 
ing-gear struts. At 170 sfpm, production 
was 1 per grind. Now speed is 227 sfpm. 
Cut is 3% OD by 36 in. long through 
forging scale. Depth of cut varied from 
0.060 to 0.200 in. on roughing, 0.060 in. 
for finishing. Feed was 0.010 ipr. Cool- 
ant was soluble oil, on a Monarch 25-in. 
lathe with air tracer. Chipbreaker was 
0.060 in. wide, 0.015 in. deep. AM— 
Sept. 27 °54, p153 


Rotary turning tool for automatic lathe 
is mounted on vertical shaft of “4-hp 
gear-motor can.cd on auxiliary slide 
mounted on independent cross-slide. Ken- 
nametal K-8 cutter is 2 in. OD, % in. 
thick, rotates at 36 rpm. Taper gives 6° 
clearance, and bottom is dished to give 
10° rake. Cutting speed on laminated 
silicon steel rotor is 1200 sfpm, 0.030 in. 
depth of cut, 0.015 ipr feed. Tool life 
is 15 times that of single-point tool. See 
illustration under Turning. 4M—Dec 20 
54, pl12 
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FOR TURNING TI-STAINLESS, type 321, 
best results were obtained with these tool 
angles and Gulf Electro C cutting oil. 
Speeds of 40 to 60 sfpm, feed 0.015 ipr for 
roughing, 0.005 ipr for finishing gave 20-mu 
in. finish and maximum tool life. Aluminum- 
type 883 carbide tools are preferred, but 
HSS can be used. AM—Sept 13 ‘54, pi44 
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LEAD ANGLE of skiving cutter can be determined graphically by protractor and straight- 
edge. By sliding straightedge over drawing, determine which angle will permit maximum 
stock removal on large dias before setting up excessive strain on smaller ones. AM—Feb 


14 "55, pl23 


Special toolholder permits adaptation of 
marking roll to single- or multi-spindle 
automatics. Running time is only 0.2 sec 
on a 9-sec job—a considerable saving 
over second-operation stamping. Roll 
wear after stamping 100,000 pieces of all 
types of material was insignificant. AM 
—Jan 3 °55, p102 


Tough cutoff jobs can be handled effec- 
tively by brazing a carbide blank to the 
side of a steel shank on one surface only. 
Do not step the steel. If overhang is over 
9/16 in., braze standard STB strip of 55A 
to side of shank, then braze a slightly 
wider tip of desired harder grade to top. 
AM—Jan 17 ’55, p103 


Skiving cutter holders for single- and 
multi-spindle automatics permit close ad- 
justment to any diameter within ma- 
chine’s range. Photographs and drawings 
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show basic design of both types. AM— 
Feb 14 °55, p127, 128 


Skiving cutters can hold tolerances of 
+0.001 in., finishes of 32 mu in. or bet- 
ter, and handle entire profile of work 
with single cutter. Feeds can be 100% 
above those for form tools, and any com- 
bination of diameters can be formed in 
one pass. Point contact between cutter 
lead angle and work reduces work torque 
75%, so long, slender pieces are easily 
formed. Exact work profile can be re- 
produced without providing tool compen- 
sation on linear, angular, and radii diam- 
eters. AM—Feb 14 °55, p122 


Grinding the rake angle on a skiving tool 
must be done carefully to get a good, 
smooth finish. If ground carelessly, the 
finish produced on the work will also be 
poor. AM—Feb 14 °55, p124 
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PRESSWORKING, 
MOLDING, CASTING 


INSPECTION, TESTING, 
QUALITY CONTROL 


ASSEMBLY, WELDING, 
PORTABLE TOOLS 


HEAT-TREAT, CLEANING, 
FINISHING 


MATERIALS, COMPONENTS 


MATERIALS HANDLING, 
seRvices 

PRIZE IDEAS, 

REBUILT EQUIPMENT 
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TEN PAIRS of carbide-tipped  toolbits 
(roughing and finishing) are mounted on in- 
dexable drum on front slide of Sundstrand 
automatic lathe. Drum turns one position 
automatically after indexable stop for front 
slide has been turned six times (0.001-in. 
advance each) to compensate for 0.0025-in. 
wear on finish-turning toolbit, then to bring 
stop back to its original position. AM—Mar 
14 ‘55, pills 


















ig. toad angle 


Lead 
angle 


ba 


SMALL WORK DIAMETERS on cutoff end 
ef skived pieces are compensated for by 
@ compound lead angle on the cutter. This 
permits contouring major dias and minimiz- 
ing torque before cutter contact on minor 
dia. AM—Feb /4 ‘55, pl24 


Shiving cutter 





Mot. Brass 











Exceptional tool life on skiving tools has 
been obtained with Rex 95 hardened 
blanks, R. 62-64. Finish grind to fine 
finish on profile, lead, and rake angles, 
and stone cutting edge to remove fine 
grinding burr. Tools so prepared will hold 
finish of 8 mu in. on brass and aluminum, 
16 on steel. AM—Feb 14 °55, p125 


Carbide-tipped skiving cutters perform 


well on brass and aluminum but are not 
recommended unless work diameters are 
within a reasonable range of each other. 
If there is an appreciable difference in 
work diameters, the carbide chips. AM 
—Feb 14 °55, p126 


Recommended rake angles for skiving 
cutters are 14° for brass, 17° for alumi- 
num, 23° for steel. Smaller angles will 
set up excessive shearing torque, larger 
angles will shorten tool life. AM—Feb 
14 *55, p125 


Tool drums for Sundstrand automatic 
lathe are set to size in toolroom, using 
air gage and master drum. Cutting edges 
are set radially within 0.0002 in. to insure 
accurate positioning when drum is in- 
dexed in lathe. AM—Mar 14 ’55, p121 


Automatic lathe has three tool slides 
mounted on flat table. Facing and turn- 
ing operations are with front and rear 
slides; third slide finish bores and cham- 
fers hole, turns and chamfers hub. Pre- 
cision adjustment permits same tooling 
to be used for 11 different sizes of work 
AM—Feb 28 ’55, p112 


Adjustable tooling on Gisholt Simpli- 
matic covers range of 11 sizes of gear 
housings, except that extra toolblock is 
needed on front slide for boring small 
housings. Ten carbide-tipped tools are 
mounted in two blocks which can be ad- 
justed by screws. Coolant is fed into 
blocks, leaves at orifices at each tool. 
AM—Feb 28 °55, p112 








COMPOUND LEAD 
ANGLES ON skiving 
tools will reduce too! 
travel and shorten 
work cycle. Part 











shown is good ex 
emple of when and 
how this technique 
can be applied. 
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Note that no single 
form tool could pro- 
duce this part, but 
@ skiving tool makes 
it in a single pass. 
AM—Feb 14 ‘55, 





Compound lead: 16° 
pl24 Grinding time : 9¢ hr. 
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Less travel 
time soved 
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FACEPLATE FIXTURE for automatic lathe 
has six stepped locators and drive pins to 
suit bores of |! different sizes of gear hous- 
ings. Alternate locators carry air-operated 
clamps actuated through drawbar. Only 
clamp arms and rollers are interchanged 
and drive pins relocated, when changing to 
different size. AM—Feb. 28 '55, pilO 


Special feed drum attached to frame of 
New-Britain Gridley Model 60 picks up 
small screw after cutoff, indexes to carry 
it opposite slotting saw mounted on car- 
riage. Forward stroke of carriage moves 
saw down wedge-shaped cam and slots 
the screw. Screw is ejected by air blast 
into hopper. Unit is more effective than 
transfer arm because of limited time 
cycle. See illustration under Turning. AM 
—July 18 °55, p132 


Air-actuated loader positions gear hous- 
ings in chuck of automatic lathe, holds 
them until air chuck cylinder pulls them 
into place. Loader then withdraws to clear 
tool blocks. Adjustable arms on loader 
permit its use on 11 different sizes of 
housings. AM—Feb 28 °55, p111 


Tooling setup for machining OD and 
front end of steel fuze component is given 
in tabular form. Work is performed on 
2%-RB, 8-spindle automatic. AM—April 
25 °55, p139 


Layout of tooling for machining rear end 
of steel fuze component on 5% RAC, 
6-spindle chucker is given in tabular 
form. AM—April 25 °55, p140 


Complete tooling setup for machining 
aluminum fuze components on 8-spindle 
automatic is shown in tabular form. Tool 
angles were altered to coil chips tightly 
and thus reduce volume. AM—April 25 
*55, p138 
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CERAMIC TOOLS, made of high-purity 
aluminum oxide, have proved successful. 
Key to machining lies in toolholder design 
which provides minimum overhang, even 
distribution of clamping force. 1, shank; 2 
clamp; 3, chipbreaker; 4, hardened face- 
plate; 5, leveling screw; 6 ceramic tip. AM 
—Feb 28 '55 pi53 





, Bushing 


—+ —~-t inspection only 


a 025 (No.72 drill) 
F 008 O$04.005 deep 


160 PART 





TURRET-DRIVEN, rotating hollow-mill at- 
tachment cuts angular face on lower side of 
head of special brass rivet. Work spindle is 
stopped during operation, which is per- 
formed at one turret position on No. 00 
B & S screw machine on which part is made 
complete in 7 sec. AM—July 18 ‘55, p132 


Single-point tools ai Douglas Aircraft 
are diamond lapped to a finish of 1 mu in. 
This permits substantial increases in 
speed and feed, frequently allowing fin- 
ishing work in one cut. Tool life is in- 
creased as much as 200 to 400%. AM— 
June 20 ’55, p12! 


Single-point tool and threading attachment 
are used to cut 1-, 2-, 3-, and 4-start 
worm threads on aluminum meter shafts, 
on B & S No. 0 screw machine. About 
30 passes and 18 sec are required for 
3-start worm. Thread depth is 1/32 in., 
and dies cannot be used because of dan- 
ger of tearing and bending. AM—July 
18 °55, p131 


Special adjustment on cellet chucks makes 
it possible to attain centering within re- 
quired tolerances by shifting the collet 
sleeve as required to take out any eccen- 
tricity. Unit is installed on 12,000-rpm 
speed lathe for making small parts for 
watt-hr meters. dM—July 18 °55, p131 
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Master setup pieces reduce setup time for 
turret lathes. Made of aluminum in skel- 
etonized form with hard steel inserts, they 
permit operator to see cutting edges of 
tools for accurate setting. Such pieces are 
preferable to conventional masters, as 
they cannot be inadvertently exchanged 
for a workpiece. M—July 15 °55, p1250 


Boring and Trepanning 


Boring bar for turret lathe has drilled 
passage for mist coolant leading to %-in. 
stainless steel tube nozzle at tool position. 
Nozzle is bent to follow contour of cut- 
ting edge, is plugged at end and drilled 
with several spray holes to distribute mist 
along cutting edge. See illustration under 
Boring. AM—Aug 2 °54, p122 


Toolholders for ram of 16-ft boring mill 
are equipped with up to three mist-cooling 
nozzles on each side. They may be flex- 
ible tubing or %-in. metal tubing. Tools 
remain cool even when cut is heavy. See 
illustration under Cutting Fluids. AM— 
Aug 2 °54, p120 


Toolholders on 30-ft boring mill at Allis- 
Chalmers are drilled so spray nozzles 
can be mounted on either or both sides 
for mist cooling. Separate injector sys- 
tems supply coolant to each head through 
65 ft of copper tubing and synthetic rub- 
ber hose. AM—Aug 2 °54, p118 
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SPECIAL TURRET TOOL for a 7A J & L 
turret lathe bores from the solid. Tool is 
essentially a 23-in. gun drill with e flat- 
faced carbide blade operating at 432 sfpm. 
0.007-ipr feed in NE 8749 of 180 Bhn. AM 
—Aug 2 ‘54, pi55 
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SPECIAL TOOLPOST TOOL for a 7A J &L 
turret lathe bores from the solid. With » 
flat carbide blade it drilled C 1141 of 212 
Bhn at 654 sfpm and 0.007-ipr feed, using 
soluble oil. AM—Aug 2 ‘54, pi55 
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TOOL FOR TREPANNING titanium cylin- 
ders has hardened steel rollers in place of 
bronze or carbide wear plates which galled 
badly on test. Cutter is HSS ground to 
Bethlehem three-point design (AM—Jan 4 
‘54, p99) to produce small chips easy to 
flush out. Cutting oil is supplied through 
tube to groove in edge of cutter which, 
combined with clearance on outside of head, 
eliminates need for oi! seal. Second oil out- 
let applies jet to bottom of hole to drive out 
chips. Roller pins are oiled by bleeder line. 
AM—Aug 30 ‘54, p90 


Special trepanning tool cuts core from 
center of graphite block to form crucible 
at Argonne National Laboratory. When 
trepan tool is to proper depth, cut-off arm 
is rotated to part base of slug from the 
block. Trepan tool is then traversed to 
create smooth bottom. See illustration 
under Boring. AM—Aug 16 °54, p120 


Self-loading fixture on Baker boring ma- 
chine is made more versatile because ad- 
justable portions are set with, locating 
links. Several sizes and styles of trans- 
mission housings may be machined on 
same fixture. AM—Jan 3 °55, p121 


Special fixture for precision-boring holes 
in rocket components cost more than the 
Bore-Matic on which it is used. It fea- 
tures automatic indexing for four holes 
in the work and holds werk to extremely 
fine limits on size and location. AM— 
April 25 °55, p143 


Carbide Tools 


Specially designed 14-in. carbide-tipped 
cutter mills joint face of cast-steel casing 
on planer-type miller equipped for mist 
or flood cooling through Tee connection 
of air and fluid lines. Roughing is at 60 
rpm, 10-ipm feed, %4- to %-in. depth of 
cut; finishing is at 87 rpm, 32-ipm feed, 
0.004-m. depth. AM/—Aug 2 54, p 126 


Tool shanks of carbide-tipped tools em- 
ployed for turning chilled cast-iron rolls 
ase drilled for pipe connection and have 
two 1/16-in. spray holes im front face 
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under carbide tip. Mist cooling cut ma- 
chining time 40%. Roll is 32 in. in dia, 
42 in. long, is rough and semi-finish 
turned at 1.8 rpm in two passes. First 
cut is taken at 0.056-ipr feed, second at 
0,169-ipr. AM—Aug 2 °54, p123 


Tool life of carbide-tipped tool is in- 
creased three times by use of a spray 
shoe placed under the tool. Used on a 
32-in. lathe, the shoe has two %-in. holes 
capped with pipe plugs. A 1/16-in. noz- 
zle opening is drilled in one fiat of each 
plug to permit changing direction of 
spray by turning the plug. Operation in- 
volves turning annealed SAE 1045 steel, 
6%-in. OD, at 135 rpm, 0.021-ipr feed, 
%-in. depth. AM—Aug 2 °54, p122 


Spray shoes designed to fit under the car- 
bide tools on a 72-in. lathe are designed 
with three 1/16-in. nozzle holes positioned 
to direct coolant mist along the cutting 
edge of the tool. Shoes are connected to 
a manifold block on the lathe apron by 
%-in. synthetic rubber hose. See illustra- 
tion under Cutting Fluids. AM—Aug 2 
54, p121 


Carbide-tipped tools turn a 6-in. length 
of hard-facing material on a 3%4-in. shaft, 
removing % in. of material, without re- 
sharpening tool, when mist cooling is ap- 
plied. As against cutting dry, feed was 
increased from 0.006 to 0.012 in., and 
depth of cut from 1/64 to 1/16 in. AM 
—Aug 2 '54, p121 


Carbide-tipped tool life was increased 
50%, with increased feed and speed, by 
applying mist cooling to a 64-in. side- 
head boring mill machining hard nickel- 
manganese steel forgings. Only disadvan- 
tage of setup is that it takes 5 to 7 min 
for an adjustment of coolant-to-air mix- 
ture to traverse 20 ft of tubing, even at 
50 psi. AM—Aug 2 °*54, p120 


Carbide tools are employed in 4-spindle 
Acme-Gridley for turning titanium pis- 
tons from 1%-in. barstock, using soluble 
oil at 20:1. Carboloy 44A or Kennametal 
K6 are used for roughing and finishing 
at 172 rpm, 0.008-ipr feed. Carbide-tipped 
circular form tool cuts grooves at 0.0025- 
ipr feed. End facing is with HSS 2-flute 
end mill ground with small land to pro- 
dace sharp shearing action. Cutoff tool 
is HSS. AM—Aug 30 ’54, p94 


Application of Kennametal Kendex tool- 
img providing three or four cutting edges 
per tool produced a 59% reduction in 
tool cost and a 300% increase im produc- 
tion on an 8-spindle automatic. Previous 
carbide tools wese of conventional design 
and required excessive downtime for 
changes. AM—Nov 22 '54, p146 
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CARBIDE SHIM, 55A, 3/16 in. thick, brazed 
to tool shank, with grade 78 tip brazed to 
shim, produces a tool that will outperform 
conventional tools 5:1, equal or outperform 
mechanically held tips. Desigs is particularly 
useful for contour turning, on heavy rough- 
ing cuts where chipping is common, and 
where shank size is limited. Softer, tough 
shim appears to absorb most of brazing 
stresses, so hard tip is left unstressed. AM 
—Jan |7 ‘55, plot 


Step-by-step instructions for brazing car- 
bide tool tips to shanks are presented in 
a Reference Book Sheet. AM—Dec 20 
54, p123 


Carbide tools for machining Hevimet 
(high-density alloys) should be equivalent 
to grade 883 or 44A. Cutter angles for 
turning, boring, and milling are given 
under the appropriate operation, as well 
as recommended feeds and speeds. AM 
—Feb 14 ’55, p169 


Change from groove-type chip breakers 
to shelf-type breakers solved a problem 
of carbide-tool breakage at Warner & 
Swasey. Job was facing 1/8 to 3/16 in. 
off hand-forged 4150 steel 302-321 Bhn. 
at 223 sfpm, 0.015-ipr feed. Tools broke 
off as they broke through. AM—Feb 28 
*55, pl45 


Carbide wafers, mechanically held in the 
tool shank, are designed to be used until 
all edges become dull, then discarded. 
Chipbreaker is a part of the holder, rath- 
er than of the bit. Many case histories 
show substantial savings over the cost 
of using and regrinding standard toolbits. 
In some cases, the wafers operated suc- 
cessfully after conventional carbide tools 
failed because of the particular cutting 
conditions. 4M—Feb 28 ’55, p130 


Special ball endmill of Carboloy 44A, 


‘made by Pratt & Whitney, is used in 
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Heald Bore-Matic for milling slot in fuze 
part. Tool operates at 6000 rpm, 0.0008 
ipr feed, and will produce 6000 parts 
with only four regrinds. AM—April 25 
"55, pl40 


Speeds and feeds for carbide tools for a 
variety of nonferrous, nonmetallic, and 
heat-resistant alloys are presented in Ref- 
erence Book Sheet form. 4M—June 6 
55, pi71 


Nose radius on a carbide tool has an im- 
portant effect on the quality of finish and 
the strength of the work, as well as on 
the life of the tool. Too large a radius 
will cause chatter unless tool is heavy 
and work is held rigidly. Charts are given 
for determining the best radius for steel 
and high-nickel alloys under different 
conditions. AM—June 20 55, p138 


Face mill angles for milling titanium with 
carbide tools are: axial rake 0, radial 
rake —10°, corner angle 60°, end cut- 
ting edge angle 6°, relief 12°. For cast- 
alloy tools, axial and radial rake 0, cor- 
ner angle 30°, end cutting edge angle 6°, 
relief 12°. Note that higher relief angles 
cause chipping of the edge; lower angles 
cause smearing. AM—April 11 °55, p138 


Tooling . . . General 


Tool rings for Hydrospin rollers are made 
from tool steel hardened to 62-64 R,, 
finely ground and polished all over. For 
high-production jobs, carbide rings may 
be used. Design of rings varies with the 
job to be done, and may be critical. AM 
—May 9 ’55, p127 





LOCATING LINKS fitted to drillhead sup- 
ports help position them within 0.005 in., 
speed setup time whe adjusting special- 
purpose machine for work of different size 
or design. More precise setting can be ob- 
tained, if needed, with micrometer or gage 
blocks. Links are also used for setting work 
locators and clamps on fixtures. AM—Jan 3 
‘55, p!20 


Tolerances for single- and multiple-thread 
hobs in four classes: A—precision 
ground; B—commercial ground; C—ac- 
curate unground; and D—commercial 
unground are presented in Data Sheet 
form, AM—Nov 22 ’54, p157, 159, and 
AM—Dec 6 ’54, p179, 181 


Grinding gear shaper cutters with a nega- 
tive rake instead of positive will control 
chip flow and increase tool life 400%, 
production 100%. Maximum tool wear 
with conventional grind occurs at non- 
cutting edge; this is avoided by chip con- 
trol introduced by negative rake. De- 
tailed drawings show cutting action and 
chip formation, and demonstrate the ac- 
curacy of the negative rake theory. AM 
—Jan 17 ’55, pi06 


Injector and distributor for mist cooling 
on milling machine is made by inserting 
air tube into fluid line elbow and brazing 
joint. Adjustment of control valves in 
compressed air and flood coolant system 
supply lines controls fluid-to-air ratio. 
AM—Aug 2 54, p124 


HSS tools with mist cooling rough ma- 
chine stainless steel turbine blades on 
hydraulic, contour-controlled planer at 
14 strokes per min, 0.008- to 0.010-in. 
cross feed per stroke. Same tools are used 
for finishing, but a mixture of kerosene 
and oil is brushed on the work in place 
of mist cooling. AM—Aug 2 °54, p124 


Tools in holder on end of 78-in. vertical 
slotter ram show a life increase of two to 
three times when cooled by mist. Cool- 
ant is supplied from 6-gal unit through 
38 ft of %-in. copper tubing and syn- 
thetic rubber hose. AM—Aug 2 ’54, p124 


For drilling a 9/16-in. hole, 2 3/4 in. 
deep, in titanium, four drills are used 
progressively in a turret lathe. Each drill 
enters about % in., is withdrawn once or 
twice to clear chips. This eliminates tool 
breakage and increases tool life. Standard 
high-spiral drills are used, with a 59° 
point angle and 14 to 15° lip relief angle. 
Technique solves problem of getting cool- 
ant down into the hole, as oil-hole drills 
are too fragile. Speed is 420. rpm, feed 
0.0075 ipr, and conventional soluble oil 
is used. AM—Aug 30 °54, p96 


End-cutting 2-lip HSS form tool drills 
and countersinks end of titanium part in 
Warner & Swasey turret lathe. Standard 
HSS %-in. drill with ball nose forms 
radius at bottom of hole. Speed is 108 
rpm, feed 0.0045 ipr. using soluble oil. 
AM—Aug 30 °54, p95 
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Thread milling cutters for Acme threads 
have sloping flanks that vary with the 
helix angle of the thread. Tables give the 
angle required for helix angles from 0 
to 22°, and for the width of flat for 
threads from 4 to 16 tpi and helix angles 
from 0 to 24°. AM—Sept. 27 °54, p147, 
and 149 


Some 200,000 carbide toolbits and dies 
per year are produced by Eaton Mfg Co’s 
Powdered Metals Div for the company’s 
14 manufacturing divisions, saving $250,- 
000 a year. No-longer-used types are 
transferred to other divisions, and small- 
er shapes are re-cut from broken larger 
ones. Tool tips are made by brazing 
together 3/16 to 1/4-in. wafers so, if 
an edge is damaged, the crack stops at 
the first braze, saving much material. AM 
—Sept 27 °54, p160 


Locating pads for aircraft tools are made 
from dental plaster, replacing low-melt- 
ing-point metal. Plaster works easier, 
stands rougher usage, expands when dry- 
ing, less than metal cooling, and stands 
pressures up to 15,000 psi. 4M—Oct 25 
54, pl24 





CHAMFER GUIDE attaches to Quackenbush 
air router to produce uniform 45° chamfer 
to any depth. Guide is steel block, V-notched 
and drilled: to expose tool end, and screwed 
imto router spindle for positive location. 
Different angles can be chamfered by drill- 
ing. clearance hole at different angle. AM— 
Oct 25 ‘54, pi25 


Limited tests of HSS cutters on oil-hard- 
ening tool steels at Taft-Peirce indicate 
that feed and speed can be increased 2 
to 3 times over standard HSS tools, 
horsepower requirements are less, but 
equipment must be in first-class shape 
and operators must be unusually alert. 
Large stream of coolant must be directed 
on tool and work; a few seconds of in- 
adequate cooling will burn tool and work. 
AM—Nov 8 54, p173 
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SIMPLE DESIGN for ceramic-tool-tip holder 
reduces danger of damage if tip breaks. A 
steel wire holds the tip in place and is easily 
replaced if broken. Horizontal and vertical 
thrust are absorbed by the shank. AM—Nov 
22 'S4, pil4 


Ceramic-tipped cutting tools are being 
used successfully in Russia and satellite 
countries. Material is thermocorundum 
and is available in several grades. It has 
been used in England, but only for plas- 
tics and nonferrous material. Russians 
report using it successfully on steel, prin- 
cipally for semi-finish and finish opera- 
tions. Bending strength and impact resist- 
ance are poor, but hardmess and high 
temperature strength are better than car- 
bide. AM—Nov 22 °54, p113 


Tool holders for ceramic-tipped tools re- 
quire special attention to avoid excessive 
mechanical stresses on the tip material, 
to prevent stress concentration, to provide 
a hard supporting surface, and to mini- 
mize time for replacing tips. Brazing or 
cementing is good but slow. AM—Nov 
22 °54, p1i5 


Tool setups for special or difficult jobs 
are photographed with a Polaroid “Land” 
camera and filed for permanent record. 
Wheeler Service, Cambridge, Mass, has 
a file of over 300 such photos available 
for shop use and has saved many dollars 
by employing them as standards in set- 
ting up to make the same or similar parts. 
Camera is also used to record tool-grind- 
ing setups and accident hazards before 
and after correction. When machine 
parts lists are not available, a broken 
part is photographed and the print mailed 
to the manufacturer when ordering a 
replacement. AM—Dec 6 54, p134 


Tools for transfer machines at Renault, 
France are mounted on extensions and 
adjusted to gage. Length is standardized 
for all tools of same dia, so there is com- 
plete interchangeability between all ma- 
chines im the plant. M—Nov 12 °54, 
p2004 
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Standard practice at Renault Corp, 
France is to mount all work passing 
through transfer machines on special 
fixtures. This permits standardization of 
the elements of the line and is claimed 
to offset the disadvantage of fixture 
loading. M—Nov 12 '54, p2004 


Shape of burnishing broaches has been 
established by Russian experiments for 
optimum results. Cone-shape is recom- 
mended with a front angle of about 5°, 
depending on material being burnished. 
Surface finish should not be rougher than 
1 to 2 mu in. Spherical shapes show no 
advantage. AM—Jan 3 55, p110 


Step drill for boring and reaming saves 
airframe maker $14,000 a year. Front 
part of drill cuts undersize hole, rear part 
enlarges it to final size. Tool saves 8000 
drilling operations on a single bomber 
wing. AM—Dec 20 °54, p73 


Cutting circular flanges from Inconel 
sheet left a lot of expensive scrap at Ryan 
Aeronautical. Now rings are cut out in 
two halves that are later welded together 
to form the complete flange. Halves can 
be nested close together, and can be cut 
from stock too small to make a complete 
ring. F—March °55, p95 


To save time when arranging pattern 
blanks on 3x10-ft sheets of steel to ob- 
tain maximum number of parts with 
minimum scrap, Ryan Aeronautical 
makes ideal layout, then photographs it 
with Polaroid camera fixed above layout 
table. Picture is filed so worker can easily 
duplicate the layout next time a similar 
order comes through. F—March ’55, p95 


Dipping cutters and gages in peelable 
butyrate plastic protects against rust and 
damage after grinding and inspection. 
Operators at Carrier Corp, Syracuse, 
know tools and gages have been checked 
if they are coated; otherwise they send 
them back to tool-grinding dep’t. AM— 
April 25 °55, p146 


Forging dies are being cast in beryllium 
bronze and other castable alloys at North 
American Aviation. Process cuts lead 
time from months to weeks, reduces cost 
75%. Dies will forge magnesium and 
carbon and alloy steels, and they improve 
with use because the material is self-bur- 
nishing. AM—May 9 ’55, p181 


Cutting three grooves widely separated 
in bores of rough casting was performed 
with a single Waldes-Kohinoor Truarc 
tool held in a drillpress. Locating shaft 
in cross-bore located first groove; other 
grooves were positioned by spacer plugs 


resting on shaft. 100 castings were ma- 
chined in 17.5 hr with an 11-min setup. 
AM—May 23 ’S55, p121 


Tools and equipment used in Europe for 
compacting metal powders, particularly 
in Germany, differ sharply from those 
commonly employed in USA. There are 
merits to both systems, depending on the 
shape and production rate of the work- 
piece. AM—May 23 ‘55, p154 


GANG TOOLS for rough and finish planing 
hardened bedways reduce floor-to-floor time 
14%, save $4000 a year. Rougher has five 
semi-finisher 11, carbide bits held with 
clamps and setscrews. Principal advantage 
is that operator has only to position head 
and feed to depth, once holder has been 
mounted. Chip disposal on long cuts must 
be considered. AM—May 23 ‘55, pl!8 


SHEAR-ANGLE PLANER TOOLS with 2 x 
2-in. shanks and carbide tips save $20,000 
a year on 20 planers and cut floor-to-floor 
time 14% at Giddings & Lewis. Bits are held 
by two clamps, will cut steel or hard spots 
in Cl up to 250 Bhn, will not break out on 
ends or sides, and work stays cool. Finish 
is good, even on roughing, and with fine 
feed will even pass for final finish, AM— 
May 23 ‘55, pli? . 
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Small milling cutters with powder-metal 
bodies are made in one piece; large face 
mills are made in segments to be mounted 
in a steel body. Carbide saws are also 
made in segments to be attached to a 
thin steel disk. Tips for single-point tools 
have small piece of carbide sintered to 
powder-metal plug, eliminating clamping. 
AM—June 6 ’55, p129 


Disposable milling cutters are made with 
a powder-metal body, and have small 
carbide bits accurately positioned in the 
green compact, then sintered in place. No 
grinding whatever is required, and cost of 
the tool is less than normal grinding cost 
of standard cutter. There is no vibration 
in the tool, and life is about three times 
that of ordinary cutters. Teeth can be 
closely spaced to reduce chip load and 
permit speed increases up to 100% on 
mild steel, substantial increases on other 
materials. AM—June 6 °55, pi28 


JIGS AND FIXTURES 


Fixture for milling curved slots in motor 
end brackets obtains movement of 6° 
of arc from limit-switch-controlled air 
cylinder. Used on drillpress with six-spin- 
dle head, fixture has reduced time from 
16 to 2 min as against milling slots one 
at a time on a rotary table in vertical- 
spindle milling machine. AM—Aug 2 
"54, p110 


Fixture for milling accurate slots in gen- 
erator frame has 12 cutters driven by 
pinions engaged with a sun gear. The 
latter receives power through a worm- 
gear speed reducer. Air cylinder rotates 
work through 74° of arc. See illustration 
under Milling. AM—Aug 2 °54, p111 


Air-clamped fixture with self-compensat- 
ing jaws holds four shafts at a time for 
cutting a slot 0.040 in. wide, % in. deep 
in end of shafts on Rouse hand mill. Same 
fixture is used for milling flats on side 
of shafts. AM—Aug 16 °54, p129 


Air-actuated milling fixture with self- 
compensating jaws holds four shafts at a 
time for cutting slots 0.040 in. wide, 
0.060 in. deep in timer shafts. Position 
is held within 0.001 in., and production 
on a US hand miller is 834 per hr. AM 
—Aug 16 °54, p129 


Work- and templet-holding fixtures can 
be set up on profile miller at Glenn L. 
Martin by means of slotted master plates 
attached to table. Setup time is reduced 
75%, and jobs can be set up on bench, 
then moved to machine. See illustration 
under Milling. AM—Dec 6 °54, p142 





POWER-DRIVEN ROTARY TABLE holds 
several fixtures for straddle milling of small 
parts. Machine operates continuously and 
operator merely loads and unloads work. AM 
—Dec 6 '54, pl44 





DRILLING FIXTURE for Roto-Matic multi- 
station drill has wedge blocks retained by 
straight grooves in fixture base. Serrated, 
hardened tool-steel inserts grip the work 
when spring-loaded pressure pad descends 
ahead of core drills. Fixture is adjustable for 
blanks from 2 to 8 in. in dia. AM—Dec 6 
54, p32 


Shuttle fixtures at Remington Rand, EI- 
mira, NY, hold two parts each, being 
clamped alternately while the other part 
is being milled. Production of typewriter 
bumper pads has been increased from 
1280 to 2400 per shift. AM—April 25 
"55, p146 


Air-operated multiple drilling fixture is 
applied to an Allen drillpress for drilling 
1080 holes in groups of 18 in a plate. 
Indexing is automatic by air cylinders, 
and machine stops when last group is 
finished. AM—Aug 16 °54, p144 


Drill fixture is five-stage magazine with 
top-mounted air cylinder indexing parts 
down in succession. Dumore heads drill 
one 1/16-in. hole at second level, one 
¥s-in. hole at third level simultaneously 
to avoid vibration and drill breakage. Air 
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cylinder at bottom ejects finished parts. 
See illustration under Drilling. AM— 
Sept 13 °54, p138 


Drill jigs with guide bushings to be used 
on mist-cooled work must take into ac- 
count the need for directing the coolant 
stream at an acute angle with the dri] 
and into the hole being drilled. AM— 
Aug 2 ’54, p127 


Duplicate drilling fixtures at Glenn L. 
Martin are mounted on rails so one can 
be unloaded and loaded while the other 
is in operation. AM—Dec 6 °54, p144 


Bridge-type drill fixture attached to long 
machine bed permits drilling and tapping 
holes in sides and top of bed, using a 
standard auxiliary milling head. Setup re- 
leases several radial drills and has cut 
time from 12 hr to 4% hr for 70 holes 
in a 15-ft bed section. See illustration 
under Drilling. AM—Feb 14 ’55, p150 


Master fixture positions differential gear 
case so cored holes will clean up. Keller 
air drills then drill and ream two dowel 
locating holes in milled cover face for 
locating all subsequent operations. AM— 
Mar 14 ’55, p132 


Simple fixture holds alidade blades, two 
at a time, for grinding both ends on abra- 
sive belt. Setup takes 30 min (saving 66% 
over old milling method). Machining time 
is 2 min (saving 75% over old method). 
Metal removal is over 1/16 in. AM— 
April 11 °55, p145 





EDGE OF STAINLESS STEEL MIRROR is 
finished on abrasive belt machine in two 
stages, with 40- and 180-grit belts. Setup 
takes 15 min, saving 50%, and machining 
takes 4 min (saving 80%) over earlier turn- 
ing operation. Work is clamped by setscrew 
and rotated against belt by handle. AM— 
April 11 ‘55, pl46 
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SPECIAL FIXTURE for belt grinding gas- 
turbine bucket tips has pivoted arm to hold 
work and can be tipped to adjust for tip 
angle. Built-in go and no-go gages permit 
checking work as grinding progresses. AM 
—June 6 55, pi47 





BASE OF STRIDING LEVEL is ground on 
abrasive belt with saving of 75% in setup 
time and 80% in machining time. Yokes on 
part fit against square bar and clamp tube 
grips them. Setup time is 15 min, machining 
time | min. AM—April I! ‘55, p145 


Fragile alidade standard fits over pin on 
angle-plate fixture and is clamped by 
Lapeer lock for belt grinding. Setup time 
is 15 min; machining time with 80-grit 
belt is 1 min. Milling setup took 75 min 
and cutting took 10 min. AM—April 11 
"55, p145 


Simple fixtures permit high accuracy, low 
setup costs on abrasive-belt grinder. They 
save 50 to 80% on setup time, 66 to 
90% on production time, by eliminating 
milling and turning operations. Parts are 
produced in small lots to high accuracy. 
See under Grinding. 4M—April 11 °55, 
pl44 
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Automatic, double-end fixture on Micro- 
matic hone permits honing piston bores 
within 0.0003-in. total tolerance. Free- 
dom of movement for perfect balance of 
work during the operation is achieved by 
pivot pins that engage the piston slightly 
above radial center. One operator handles 
two setups and checks each bore indi- 
vidually in Sheffield Precisionaire with 
carbide spindle. AM—May 9 ‘55, p155 


Elevating fixture and transfer bar remove 
Chrysler engine block from line and raise 
it into alignment with horizontal Simplex 
head for boring camshaft and crankshaft 
bearing holes. Simultaneously, Stoker- 
Unit head moves down to ream oil-pump 
and distributor holes. Block is then re- 
turned automatically to line for next op- 
eration. AM—Nov 8 °54, p158 


Indexing fixture presents both ends of 
Chrysler engine blocks to special ma- 
chine for tapping. Work was previously 
removed from Snyder machine by trans- 
fer bar. AM—Nov 8 '54, p158 


Special clamping device is required to 
hold sculptured aluminum skin for stretch 
forming to prevent buckling and necking. 
AM—Nov 22 °54, pi31 


Checking and locating fixture checks ten 
bogie-arm mounting surfaces on M59 
hull. Then four locating rings fitted over 
locating pins on the fixture are attached 
to the hull to serve as locating points for 
all machining operations. AM—Mar 14 
*55, p129 





LOADING OF WORK between centers on 
@ plunge grinder is performed by a simple 
lever-operated fixture thet pivots the work 
into position. AM—May ? ‘55, pi55 


Assembly jig for F-89D Northrup Scor- 
pion is mounted in pit to simplify multi- 
level fabrication. Line is only 550 ft long 


with 11 final-assembly stations, and is 
claimed to be faster in flow and more 
economical than a long line. AM—Sept 
13 °54, p17 


Accurate positioning of work in a fixture 
is virtually guaranteed at Springfield Ar- 
mory by incorporating energizing buttons 
in the locating surfaces of the fixtures. 
Indication of incorrect positioning may be 
by audible or visual signal, or circuits 
can be so arranged that machine will not 
start or tool feed. Principle has been ap- 
plied to fixtures on a wide variety of 
machine tools. AM—Oct 11 °54, p136 


Racking time for polishing flatware is 
saved by quick-clamping fixtures which 
hold work at appropriate end. When one 
end is polished, second fixture is clamped 
on polished end, then other fixture is re- 
moved. AM—July 4 '55, p109 


Chucks and Holding Devices 


Jaw chucks and collets mounted on non- 
rotating bases or adapters offer a con- 
venient means of holding work, particu- 
larly round work, on machine tables. 4M 
—Oct 11 °54, p159 


Machine vises are available in a wide 
range of types and sizes, including angle, 
swiveling, universal, cam-action, and fast- 
action. Some types are designed specifi- 
cally for certain types of machine tools. 
Air- or hydraulically-operated types are 
also available for production work. AM 
—Oct 11 °54, p150 


Magnetic and vacuum chucks provide 
great holding power, are fast operating. 
They are available in a wide range of 
sizes, powers, and styles to suit different 
applications. AM—Oct 11 °54, p156 





MAGNETIC PARALLELS are made in pairs 
with one notched so it touches only the mag- 
netic poles of the chuck, the other notched 
to touch only the body of the chuck. Made 
in this way, the parallels will hold work 
securely because the lines of force flow up 
through one parallel, across through the 
work, and down through the other parallel. 
AM—Aug 16 ‘54, pl45 
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DEFLECTION in 5-ft-long bolts during oper- 
ation of fluting full length is prevented by 
holding work between centers and support- 
ing it against shoulder on a magnetic chuck 
fixture. AM—June 6 ‘55, p143 





































SIMPLE BROACH HOLDER on table of 
American Broach hydraulic machine holds 
six evenly spaced broaches in ID. Work rests 
on three spring-loaded balls. Ram face is 
bored out to rest on flange of part. Ram 
pressure forces work past balls and through 
broach cavity, then part drops into tote pan. 
Flutes on side of ram are to provide clear- 
ance for broaches. AM—Feb 28 ‘55, p!05 


Standard clamps, clamp bolts, step blocks, 
and end stops will serve for holding 
many jobs on a machine table. Toe dogs 
and poppets are available for thin work 
or job on which the top surface must be 
left clear. AM—Oct 11 °54, p146 


Special clamps with in-and-down action 
hold work securely on machine tables, 
have no loose parts, and leave top sur- 
face of work clear. Toggle-action clamps 
and pliers provide positive gripping ac- 
tion without damage to finished surfaces. 
AM—Oct 11 °54, p149 





Air operated clamps can be applied to 
hold work in a variety of ways. They can 
bear directly on the work or against a 
lever arm for greater convenience or 
holding power. AM—Oct 11 °54, pi50 


Jacobs chucks hold steel barstock on an 
angle fixture for gun drilling bottomed 
holes on a Bryant boring machine. Drills 
rotate at 450 sfpm with a feed of 0.0005 
ipr, and holes are held to a tolerance of 
0.010 in. with a 63-mu in. finish. AM— 
Aug 16 °54, p162 


Gun drilling of titanium alloy bars is 
performed by holding three pieces in 
A & C Hydra-Lock chucks on an angle 
fixture while drills are rotated at 170 
sfpm in a Bryant boring machine. AM— 
Aug 16 °54, p162 


Wrench-operated Woodworth diaphragm 
chucks provide easy and extremely accu- 
rate means for holding jet-engine parts 
during inspection. Both jaw-type and ex- 
pansion-bubble-types may be used. AM— 
May 23 °55, p140 


Air-actuated Woodworth diaphragm 
chuck has wrench-operated expandable 
two-position arbor to hold and center 
work during inspection. Part can be re- 
versed on arbor so both ends can be 
checked. Air-control system for 12-jaw 
chuck applies predetermined pressure 
evenly around periphery of work. See 
illustration under Inspecting. AM—May 
23 °55, pl40 





UNIVERSAL WORKHOLDING FIXTURE on 
final-assembly conveyor can be moved in 
any direction to simplify installation of 
power-steering components at Chrysler. Pres- 
sure adjustment on ball joint regulates free- 
dom of movement. AM—May 9 ‘55, pt57 
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Welding, Brazing, 
And Heat-Treating Fixtures 


Fixture for induction hardening of gears 
tooth-by-tooth has hydraulically actuated 
slide carrying the gear, a hydraulically 
operated lever to actuate a locating plung- 
er, and a ratchet arm. By means of sole- 
noid-operated valves, gear is indexed one 
tooth, locked by plunger, and advanced 
into inductor coil. At end of cycle, slide 
withdraws work, holds it during quench, — 
and repeats until all teeth are hardened. 
AM—Oct 25 °54, pil9 












ADJUSTABLE FIXTURE simplifies position- 
ing and welding angles and gussets. Devel- 
oped by Temco Aircraft Corp, the jig can 
be made by welding in about 4 hr and 
keeps angles true within 1°, thus cutting 
machining time an average of 10 min per 
pert. AM—Jan 17 ‘55, pl46 


Modification of fixture for indexing gear 
teeth for induction hardening permits. 
hardening rack teeth. Master rack and 
pinion, of same pitch as work rack, are 
installed to translate rotary motion of 
master into lineal motion required for 
rack. AM—Oct 25 °54, p129 


Clamping press with Mechanite dies, built 
in Ryan Aeronautical shops, permits. 
tacking halves of exhaust-system stamp- 
ings with arc welder. Old method of 
manual aligning and spotwelding took 45: 
min, caused high scrap loss. New method 
takes only 25 min, saves 60% in scrap. 
loss, and $3000 a month in cash. AM— 
Feb 14 °55, p147 


Simple fixture insures perfect, right-angle 
spot welds by locating work against two 
guide bars and holding with permanent 
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horseshoe magnets while operator posi- 
tions corner reinforcement and makes 
weld. Fixture triples production, but mag- 
nets must be remagnetized every three 
weeks because of the heat. F—March 
‘55, p103 
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SPECIAL FIXTURE for ring welding on spot 
welder has two nests of 0.073-in. carbide 
to position the two parts and resist wear 
and heat. Knockout pins eject finished part 
which are then picked up by magnet to 
avoid burning eperator’s hands. Cavities in 
carbide are machined on Cavitron machine. 
Nesting is needed to maintain relative posi- 
tion of teeth, but only three teeth are used 
in nest to avoid sticking of heated assem- 
blies. AM—Mar 28 ‘55, pll4 


PRESS TOOLS 


Drawing and forming dies faced with 
Ampco 24 alloy have shown life increases 
from 3 to 500 times that of plain steel 
dies. Anti-friction properties of the metal 
prevent scratching and galling of stain- 
less steel in areas where there is con- 
siderable sliding contact between work 
and dies. AM—Aug 2 '54, p106 


Bronze inserts in dies can be assembled 
with tapered holding rings and gib clamp- 
ing devices; screws and dowels can also 
be employed. They must be well seated 


cio 


and supported by steel or CI holders. 
Avoid overhanging sections, and make 
inserts large enough to permit all the me- 
tal being drawn over the bronze surface. 
Pressure pads of same material will eli- 
minate scoring on inside of part and 
equalize friction above and below the 
blank. AM—Aug 2 °54, p109 


To avoid burrs, cracks, and delamination 
when punching mica, hold side clearance 
between punches and die openings to 
a maximum of 0.0002 to 0.0003 in. AM 
—Sept 13 °54, p151 


Diesets for punching mica will be ruined 
quickly by the highly abrasive mica dust, 
unless air jets are built into the diesets 
to disperse this. 4M—Sept 13 °54, p150 


Dieposts of diesets used for punching 
mica may be lubricated if protected by 
accordion boots. Lubrication may not be 
applied elsewhere because of the danger 
of contamination of the mica and of the 
presence of highly abrasive dust. AM— 
Sept 13 °54, p150 


Dies for punching mica require that the 
max thickness of the material should not 
exceed % dia of smallest piercing punch. 
Minimum wall thickness between holes 
or work edges should be 0.080 to 0.100 
in. for condenser films, 0.020 to 0.025 in. 
for other parts to prevent cracking and 
delamination. AM—Sept 13 °54, p149 


Best material for drop-hammer dies for 
forming titanium on production runs is 
Meehanite, but lead punches and Kirk- 
site dies are suitable for short runs. AM 
—Sept 13 °54, p132 


Dies for hot forming titanium are usually 
made of Kirksite, although Meehanite is 
sometimes required for higher tempera- 
tures. Because of tendency to gall, dies 
must have as smooth a surface as possible. 
AM—Oct 11 °54, p162 


Punches for hot forming titanium in a 
rope-drop hammer at Rohr Aircraft are 
made from lead and are not heated; heat 
is applied to Meehanite die. For forming 
in upper temperature range, punch is 
covered with thin stainless sheath to 
avoid softening. 4M—Oct 11 °54, p162 


Dies for hot sorming titanium at Rohr 
Aircraft are heated by circulating heated 
chlorinated hydrocarbon liquids through 
formed passages, or by electric cartridge 
heaters inserted in holes drilled at suit- 
able locations. AM—Oct 11 °54, p161 


Male and female dies for cold forming 
titanium should have slightly greater 


clearance than for stainless steel, up to 
0.005 to 0.010 in. in some cases, because 
of galling tendencies. Harden and polish 
forming faces and use best available 
lubricant. AM—Sept 13 °54, p130 


Profile dies for forming zirconium sheet 
must be made heavier than normal be- 
cause the material acts somewhat like 
stainless steel when bent. AM—July 18 
55, p119 


Piercing dies for spun aluminum have 
been made successfully from cast iron. 
They will handle a short run without 
trouble and are great cost savers. AM— 
Aug 16 °54, p157 


Draw dies for stainless should be made 
from high-carbon, high-chromium steel. 
but close-grained, heat-treatable cast iron 
will serve for short runs. Dies must be 
smooth and polished at all times to avoid 
marking the work. Hard bronze draw 
rings will minimize scoring. High-film- 
strength lubricants are essential. AM— 
Sept 27 °54, p137 


Blanking dies for straight-chromium 
stainless, nickel, and high-nickel alloys 
require same clearance as for soft and 
medium steels. For “%-in. and heavier 
plate, use slightly less clearance to pro- 
duce a clean blank. For chrome-nickel 
stainless, use smaller clearances to avoid 
drawing in metal between punch and die 
and excessive work-hardening. For light 
gages, use 0.001- to 0.0015-in. clearance 
per side. For heavier gages, use 0.0015 
to 0.002-in. Punches must cut all the way 
through. AM—April 25 °55, p123 


Punches and dies for cutting stainless. 
nickel, and high-nickel alloys should be 
heat treated to R, 58 to 61. Types recom- 
mended are: oil-hardening manganese 
die steel with 0.90 C, 0.50 Cr, 0.50 W, 
and 1.25 Mn, or 18-4-1 HSS with 0.71 
to 0.76 C. Make punches and dies strong- 
er than for regular steel and keep them 
sharp to avoid microscopic tears at edges. 
AM—April 25 °55, p122 


All parts of draw dies for making such 
items as saucepans, kitchen sinks, and 
similar articles of stainless steel or high- 
nickel alloy may be made satisfactorily 
from Meehanite. AM—May 23 °55, p130 


Punches and dies for stainless flatware are 
stoned or polished at intervals to main- 
tain fine finish. Desert-spoon bowls are 
polished in the flat before striking. Ut- 
most cleanliness is necessary at all times 
to avoid hammering dirt or metal par- 
ticles into work. AM—July 4 °55, p108 
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Nickel-chromium cast iron is better than 
tool steel for draw dies for stainless or 
high-nickel alloys. It is ideal for drawing 
punches, draw collars, and pressure pads, 
sometimes for the die ring. It has less 
tendency to pick up the metal and gall 
against the die. Analysis should be: C 
3.10-3.30, Si 1.25-i.40, Mn _ 0.70-0.90, 
Cr 0.60-0.75, Ni 2.50-3.00. For long 
runs, heat treat to 490 Bhn. AM—May 
23 °55, p130 


Don’t use tool steel for die rings or fe- 
male members of a die when drawing 
stainless or high-nickel alloys, unless the 
draw is shallow or the metal is formed 
by a bending or folding action. Deep 
shells cannot be drawn without scratches 
or scores when tool steel is used. AM— 
May 23 °55, p130 


Save money on Ampco metal die rings 
for successive drawing operations by 
making them to same over-all dimen- 
sions. Metal wears rapidly, so, when 
rings wear oversize, make a new one for 
the final operation and rebore the final 
one for the previous operation, and so on. 
Draw collars and drawing punches can 
be made similarly interchangeable. AM 
—May 23 ’55, p132 


intricate dies, or those which cannot be 
ground to size after hardening, should 
be made from oil-hardening, high-carbon, 
high-chrome die steel when intended for 
drawing stainless steel or high-nickel al- 
loys. For the largest and most compli- 
cated dies, use air-hardening die steel. 
Hardened chrome-plated and graphitic 
tool steels are also satisfactory. AM— 
May 23 °55, p130 


Drawing punches, draw collars, and pres- 
sure pads for drawing stainless steel and 
high-alloy nickel may be made of “slip- 
pery hard” tool steel, known as “tung- 
sten finishing steel.” Because this water- 
hardening steel shrinks in hardening, it 
is most useful for smaller dies not likely 
to crack. AM—May 23 °55, p130 


Special materials are required for satis- 
factory drawing of stainless steel and 
high-nickel alloys. Dies may be made 
from. heat-treated nickel-chromium cast 
iron; hard, wear-resistant tool steel, hard- 
ened chrome-plated steel; and, for small 
work, tungsten carbide. AM—May 23 
"55, p130 


Carbide die parts are strongly recom- 
mended for drawing stainless steel and 
nickel. They will far outlast other mate- 
rials, will take and maintain a high finish, 
and will not pick up particles of metal to 
scratch the work. AM—June 6 ’55, p132 


AANA TT 


Introduction of carbide draw dies at 
Eaton Mfg Co, Massillon, Ohio, per- 
mitted drawing 1.25 million to 1.5 mil- 
lion washer pieces from 425,000 Ib of 
steel—saving 75,000 Ib while producing 
10% more. AM—Sept 27 ’54, p160 


Dies for kneading type faces, formerly 
made of hardened steel, are now made of 
CA 20 or K 90 carbide by ultrasonic ma- 
chining. Formerly, 2567 dies were used 
per vear at a cost of $6 per die for main- 
tenance labor. Carbide dies produced as 
many pieces for only $300 in labor. In 
16 months, one set of carbide dies pro- 
duced 20 times as much as steel dies, and 
is still in use. AM—Aug 30 54, p85 


Header dies for small rivets, produced in 
the Sheffield Cavitron from CA 20 car- 
bide, head up 750,000 to a million rivets. 
Case-hardened steel dies lasted for only 
$0,000 to 150,000 pieces. AM—Aug 30 
54, p88 


Two blanks for an ice-tray separator are 
fed from magazines, and a riveting opera- 
tion and a two-stage forming operation 
are performed as parts are handled on a 
dial feed. Production is 65 per min. Sev- 
eral operators and machines would be 
required if single-operation tooling were 
employed. AM—Oct 11 °54 p132 


Series of 20 dies carried on a dial feed 
on a 50-ton press produces 55 copper re- 
turn bends per min. Operations include 
forming the U-bend, bulging to proper 
contour, inserting brazing ring in each 
end, and curling ends to retain rings. 
Tube sectiotis and rings are fed from 
magazines, and Micro-Switches check 
that both rings are inserted to proper 
depth. If not, press stops automatically. 
AM—Oct 11 °54, p132 


Dies for redrawing, trimming, and par- 
tial curling of muffin-tin edges are fed 
by a dial feed to produce 55 pc per min 
with one operator. Ten operators would 
be required for single-operation setup, 
and speed is two and one-half times as 
great as any of the operations could be 
performed with single-station tooling. 
AM—Oct 11 °54, p131 


Tools can be carried on a dial feed if 
the nature of the work requires it, but 
this involves a multiplicity of tools, in- 
creases cost and dial weight, and often 
requires force alignment of the dial. In 
such cases, design the dial so the work- 
ing load on the tools is transmitted di- 
rectly to the press frame to avoid dis- 
torting the dial. 4M—Oct 11 °54, p131 


When dial feeds are applied to a punch 
press, they should be designed as a con- 
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veying means only. and work performed 
at the tooling stations should not impose 
forces on the dial. By having the dial 
move through the die set, and the die 
elements absorb the pressure, you get the 
advantages of a progressive die set or 4 
transfer press, plus the advantage of 
feeding parts into the process at one or 
more points. AM—Oct 11 54, p130 


Dial feed setup on punch press permits 
piercing seven holes in the bottom of a 
shell, cutting three notches in the top. 
and eyeleting the holes at 40 pc per min. 
Part is hand loaded into dial and pushed 
to the bottom by an inserting punch. At 
successive stations, the operations are 
performed and the work finally ejected 
through the dial. Friction device at ai) 
stations prevents work from turning. 4M 
—Oct'11 °54, p130 


Complex progressive dies for extremely 
accurate work can be produced with a 
minimum of handwork if proper tooling 
is employed. On a 10-stage die Moore 
Special Tool Co performed 95% of all 
the intricate operations on machine tools 
Each stage was made as a separate unit 
with piercing, pilot, and dowel holes 
ground in a jig grinder, for ease of manv- 
facture and replacement. Punch and die 
clearance was held to 0.0004 in. AM— 
Nov 22 °54, p142 


Press dies can be fitted with hydraulic 
jacks in place of springs for holddown 
and stripping. Units called Die-Draulic 
Grips are made by Grand Valley Ma- 
chine & Tool Co, Grand Rapids, Mich. 
AM—Feb 14 ’55, p130 


Interchangeable grippers can be adapted 
to swinging-arm press unloaders to suit 
different types of parts, depending on the 
shape of the edge to be gripped. Change 
for new part takes only a few minutes. 
See illustration under Pressworking. AM 
—Feb 28 ’55, p121 


Special cam-operated die punches hole in 
side of oil pans produced at 1000 per 
hr on Verson Transmat press. Punch is in 
upper holder which pushes work down on 
floating die, clamps it while cam enters 
to produce side action to move punch. 
AM—Feb 28 ’55, p102 


Swiveling die permits cutting off lamina- 
tions from strip stock on the bias. After 
each stroke, air cylinder turns die 90°, 
being actuated by a switch tripped by 
the ram. Production is 960 pe per hr at 
a press speed of 90 strokes per min. See 
illustration under Pressworking. AM— 
Oct 11 °54, p139 
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Carboloy announces the 


CARBOLOY MACHINABILITY 








To find an unknown variable like speed, output, or motor horsepower, simply 
set dials according to known information. Then turn dial of unknown vari- 
able until meter (top, center) balances at zero setting. Computer instantly 
shows what happens when any of the variables listed below are changed. 


Computes values for any of these 19 operating variables: 





Material Cut: Cutting Tool: Cutting Conditions: 
Work material Tool material Cutting fluids Motor horsepower 
Microstructure Tool life Feed Cubic inches per minute 
Hardness Flank wear land Depth of cut Unit horsepower 
Surface condition Tool profile Cutting speed Work diameter 

Type of tool R.P.M. 

Number of teeth 
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COMPUTER 


in seconds, instead of hours 


In seconds, the low-cost Carboloy® Machinability 
Computer calculates the effect of 19 basie machin- 
ing variables on machine performance, tool life, 
and output. 

In seconds, it shows optimum operating condi- 
tions for any metal-cutting job, eliminating waste- 
ful experimental runs. 

In seconds, it shows how to improve existing 
setups by the right variation of operating condi- 
tions. 

Easy to use 

The Carboloy Machinability Computer is easy 
to operate. Anyone with machining experience 
can use it after a short familiarization period. 
Results are numerical — requiring no further 
interpretation from the direct-reading dials. Ac- 
curacy is assured — based on more than a year’s 
testing on in-plant applications at key General 
Electric plants. 


Handles many jobs 


The Carboloy Machinability Computer handles 
basic information on operating conditions, type 


® New engineering tool solves complex machine setup problems 


e Shows how to vary cutting conditions to increase machine, 
cutting tool, and operator efficiency 


and condition of work material, style and material 
of tools. The computer accurately predicts cubic 
inches per minute removed, tool life, and required 
machine horsepower. It shows how changing 
speed, feed, depth of cut, or tool material will 
affect these and other variables. 


The Computer solves—in seconds — problems 
that would be otherwise impractical because of 
the large number of machining variables involved. 


The Carboloy Machinability Computer was de- 
veloped and proved in the field by a team of 
Carboloy and General Electric engineers, under 
the direction of Dr. W. W. Gilbert, of G.E.’s 
Manufacturing Services Division. 


The Computer is portable (weighs only 32 lbs.), 
battery-operated, and measures 21” x 7” x 20”. 


$495. 


(f.0.b. factory, Detroit) 


The price of the Carboloy 
Machinability Computer is... 


Whether your plant is large or small, the Com- 
puter can bring you immediate benefits. Send 
the coupon, below, for complete information. 








CARBOLOY 


MEPARTMENT OF GENERAL ELECTRIC COMPANY 
11103 E. 8 Mile Drive, Detroit 32, Michigan 


“Carboloy” is the trademark for products of the 
Carboloy Department of General Electric Company 
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4 TYPICAL IN-PLANT COMPUTER APPLICATION 


PROBLEM: Setting up 16”, 10-HP lathe to turn 
hot-rolled 1020 steel bar with 10” diameter, to get 
tool life of 1 hour. 


SOLUTION: Starting from scratch on a new setup, 
days could be used by experienced tool men to 
find a satisfactory set of operating conditions .. . 
with no assurance that the result would be the 
best possible. With the computer, the optimum 
setup was established, and the effect of changing 
key variables compared, in less than 15 minutes. 


BENEFITS: Computer turned lengthy setup time 
into valuable production time. On this job alone, 
the savings gained through days of extra produc- 
tion, plus savings in manpower costs, would more 
than equal the cost of the computer. 


Please send me more information onthe Carboloy 
Machinability Computer. 


Name_ 
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Feeds Stock Continuously... No Repeat Motion... feeds any 
there’s no cutting air length in one feed-out 








Reduces Scrap, Refinishing... Allows Quick Sef-Ups ... no tricky 
doesn’t scratch or mar polished stock adjustments for long or short runs 
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4th Dimension 
our production quotas 


Lipe A.M.L. BAR FEED 
boosts output 30% or more 
by smashing the TIME barrier 


You're familiar with the three spatial dimensions 
on blueprints: length, width and height. But what 
of TIME—the important 4th Dimension that deter- 
mines whether you hit or miss your production 
quotas? 


Control Time as you control the other three di- 
mensions—make every second perform a productive 
function—and you're on your way to more efficient 
machine use . . . new production highs . . . lower 
per-piece costs! 


The Lipe A.M.L. (Automatic Magazine-Loading) 
Bar Feed converts the normal series of stop-wait-go 
machining cycles into one continuous, uninterrupted 
flow. Despite hour of day, temperature, inattention, 
operator skill or fatigue, it supplies stock constantly 
to the machine—never losing a productive second as 
the clock ticks on. 


Ejects Remnant Automatically .. . 
no shut-downs for remnant disposal 


LIPE A.M.L. BAR FEED 


The A.M.L. is an air-operated attachment which auto- 
matically feeds an 8-hour supply of bars, rods or tubing to 
any machine tool equipped with a stop to establish feed 
length. It can be put to work on practically every type of 
single spindle screw machine, turret lathe, centerless 
grinder, abrasive-wheel cut-off, punch press, cold header 
or die machine. 


You can expect at least a 30% increase in production— 
that’s Lipe’s guarantee. Users report gains up to 266% due 
to the six features illustrated on the left. The whole story 
of what the A.M.L. can do for you is described in a free 
booklet we'll be glad to send you. Mail coupon for your 


LIPE-ROLLWAY CORPORATION 
Bar Feed Division 
Syracuse 1, N. Y. 


= ~ a 


Please send free 24-page illustrated 
booklet, “The Important 4th Dimension 
of Production and Profit.” 


Reduces Fatigue, Slow-Downs... cuts 
nervous strain and absenteeism 


Name 
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There are extra values in ARMSTRONG 
TOOLS that become apparent only with use. 


TOOL SENSE — convenience in use — the 
most efficient “tool approach” built into 
ARMSTRONG Tool Holders; the balance 
and “feel” of an ARMSTRONG Wrench; 
the rigidity of ARMSTRONG “C” Clamps; 
the extra toughness of ARMSTRONG Lathe 
Dogs and Eye Bolts; the universal adaptability 
of ARMSTRONG Set-up and Hold-down 
Tools — the evidence of “tool sense”, the 
understanding of each tool’s requirements. 


STRENGTH — built into each individual 
ARMSTRONG TOOL is a safety factor of 
extra strength — strength beyond any need, 
the inherent strength of specially selected 
materials enhanced by proper heat treatment 
and hardening. 


UNIFORM QUALITY — the uniform 
quality made possible by modern manufac- 
turing methods, in a specially-built plant 
equipped with every needed quality control. 
The name ARMSTRONG with the Arm-and- 
Hammer Trade Mark is universally recog- 
nized as a guarantee of finest quality. 
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ARMSTRONG BROS. TOOL Co. 


“The Tool Holder People 
5215 WEST ARMSTRONG AVE. «+ CHICAGO 30, ILLINOIS 
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WNORTOND KNOW-HOW can bring the 
“TOUCH OF GULU to your grinding 





pete attensrronne, 


ODAY’S high speed, automated grinding meth- 
ods call for better grinding wheels. Today’s 


new and improved metals call for better grinding 


wheels. Norton is ready. And not only with grind- 
ing wheels developed to meet today’s demands 
but — even more important — with the “know- 
how” to put the wheels to work to solve your 
grinding problems. In no other organization will 
you find such a wealth of knowledge on abrasives 
and grinding. Only Norton has been making 
grinding wheels for over 70 years and grinding 
machines for over 50 years. 
Let the Norton combination of product quality 
and abrasive “know-how” bring the “TOUCH 
OF GOLD” to your grinding — the 


rock bottom grinding costs that 





are vital in this competi- 


tive era. 
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12 X 1 X 1-1/4 
32A46-K5VG 
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waking better products... to make your products better 





















DETROIT PHILADELPHIA 





CLEVELAND 





PITTSBURGH 


Sales Offices: New York (Teterboro, N. J.) 
Hartford, St. Louis, Los Angeles 
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It means just the right wheel for each of your grinding jobs — 


4: wheels developed in the Norton research laboratories espe- 


cially to meet today’s exacting demands — it includes wheels 
of the exchusive 32 ALUNDUM abrasive and the new record- 
breaking G and K bonds. For you it.means lower cost grinding. 
And if it’s abrasive you use it alsé means the right type for 
each job — whether it’s polishing, lapping, tumbling or pres- 
sure blasting. 


You can be sure that Norton engineering assistance will give 
you the full benefit of Norton product variety. Right near you 
there is a Norton Abrasive Engineer or a Norton factory- 
trained distributor representative who will see that you get 
exactly the right wheel for each grinding job — the wheel that 


.' will do the job at lowest cost. And to help your men use the 
wheels to best advantage there is a vast library of Norton 


know-how books and motion picture films. 


HANDY STOCKS 


When the correct wheels for your jobs have been determined 
they, too, are handy to you — by the thousands in the five 
Norton warehouses and on the shelves of Norton distributors 
in over 225 cities of the United States. And these local stocks 
are backed by the gigantic stock rooms in the mile-long Norton 
Worcester plant — the world’s largest grinding wheel plant. 
Serving foreign countries are seven Norton branch grinding 
wheel plants and distributors in all principal cities. 








ABRASIVES 





STYLE “B” MASTER 
FEED FINGERS and PADS 3) 


Pads Cannot-Work Loose 
No Screws No Pins 


ROINGE 


ELMIRA. N¥ 


STYLE “S” MASTER 
COLLETS and PADS 


The only Master Collet 
with no Work Pressure on the Screw 





COLLETS 


for 
ALL 
AUTOMATICS 
: SZ CHUCKING MACHINES 
i TURRET LATHES 


weg, 


COLLETS 


for 


ALL 
LATHES 
and 
MILLERS 


Complete Capacity 
Round, Hexagon and Square 





HARDINGE-SJOGREN 
=SPEED 
COLLET CHUCKS 


Five Sizes: 1” 1%” 1%” 2%” and 
3%” Collet Capacity 


For: Threaded, Tapered Key-Drive, 
Cam-Lock, and American 
Standard Spindles. 





Hardinge Brothers, Inc. pote Brothers, Inc. 


Hardinge Brothers, Inc. 
a Lata fayette Street 


7 South Main Street 
: Detrol 





— Delivery from: Per fenia Core 
nge Brothers, 4 Brothers, . Corp. 
+ Medichots Read 70 70 Stratford ie: a : Divrsey Ave. 4013 Walnut Street 


HV-4 Production H-4 Tool Room: Inspection 


INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
indexing Rapidly. 


Hardinge Brothers, I 
2711 East mn St. at Sot 





If you have a variety of simple chucking applica- 
tions and want to be assured of the same top precision and 
fine quality ordinarily found only in Woodworth custom 
diaphragm chucks... order Woodworth “Standards” today! 
It’s this easy: you simply bore the jaws to suit your part, 
make your own stop details and attach the air connection. 
Complete installation and operating instructions are fur- 
nished. Call your Woodworth representative or write for 
Woodworth Catalogue SC-56 for complete details. 


\'"fele}ei fe) ais 


N= A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILEROAD - DETROIT 20, MICHIGAN 


PRECISION GAGES «+ CONE-LOK JIGS. +* DIAPHRAGM CHUCKS AND ARBORS « PRECI IN PART 
PRECISION INVESTMENT CASTINGS «+ PRECISION HEAT TREATING AIRCRAFT PART 
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Hardinge Brothers, Inc. Hardinge Brothers, Inc. 
70 Stratford Avenue 
Dayton Dhio 


Hardinge Brothers, Inc. Hardinge Brothers, Inc.  Hardinge Brothers, Inc. 
i fayette Street 10024 W. McNichols Road 
| Ui sg ane ly RE op na RS 











Hardinge Brothers, Inc. 
2711 East 11 St. at Soto 







4013 Wainut Street 
HiaU eR * [ 


5244 W. Diversey Ave. 
Chic; ° ’ 4, 








How Gardner 
cuts grinding costs 
with the 
right abrasive 


for the job 


cat ODA arerey cabect=y ale b bale mates ats 
tg ol- Mike pa-lol-M-bale Mop e-bbal 


eat DAE) leistate! 
1d at = We of -1-] aol bhae bale mab bos-(or= 


Ebatel 


—by accuracy in 
filling repeat orders 


@bhbras.ive disem@ 
BELOIT, WISCONSIN 
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: Porter-Cabic 





. . . another grea 


toolmaker who puts Supreme Chucks “up front’ 


to assure finer performance 


Porter-Cable Quality Electric Tools 
are produced with the sincere in- 
tention of giving America’s tool 
buyers the finest performance quali- 
ties possible. With this in mind, the 
management has elected to equip 
a substantial portion of their output 
with Supreme Brand Chucks. 
Porter-Cable, like other power tool 
makers, have found that they have 


* Tae 


SUPREME PRODUCTS, INC. 


C22 


x 


a finer product to sell when 
a Supreme Chuck up front. Tool 
buyers everywhere will do well to 
follow the leaders and specify Su- 
preme on new tools— insist on them 
for all replacement use. 

An industrial distributor near you 
can give you the full story on extra 
quality Supreme Brand Chucks. 


2222 S. CALUMET AVE., CHICAGO 16, ILL, 





MANUFACTURERS’ 
FREE LITERATURE 


TOOLS—L S Starrett Co, Athol Mass. 478 
page 75th anniversary catalog No. 27 covers 
85 new items plus additions to complete line of 
hand measuring tools, precision instruments, 
steel tapes and rules, dial indicators and gages, 
saws, knives, precision ground die and flat stock. 
Sectionalized indexed, cross-referenced. Uses 
and applications illustrated. Supplementary price 
list available. 


TAPS & DIES—-Wister Brothers Co, Roches- 
ter, Mich. 32-page catiiog 22 contains illustrated 
information on general purpose and _ special- 
application taps. Conversion table and prices in- 
cluded. Adjustable dies, die stocks, and die sets 
covered. 


DIAMOND WHEELS — Fish-Schurman Corp. 
70 Portman Rd, New Rochelle, NY. 31-page 
catalog DT-353 describes “Steelset” impregnated 
wheels, drills, and dressers; diamond particles 
are bonded in sintered steel matrix. Illustrated 
index simplifies ordering. 


CARBIDE TOOLS & BLANKS—Carboloy 
Dept, 11149 E 8 Mile Rd, General Electric Co, 
Detroit 32. 24-page catalog, Brief-A-Log GT-285 
lists specifications and prices on throw-away in- 
serts, new saw tips, RH and LH offset threading 
tools and blanks for roller turner tools. 


CUTTING-TOOLS—Putnam Tool Co, Charle- 
voiz & McDougall Sts, Detroit 7. 112-page il- 
lustrated catalog 55, spiral-bound, provides com- 
plete price and specification information on 
standard line end mills, reamers, c’bores, hold- 
ers, and other products. Sections included on 
special purpose tools and tool engineering data. 
Request direct on company letterhead. 


HI-SHEAR TOOL CATALOG — Hi-Shear 
Rivet Tool Co, 8924 Bellanca Ave, Los Angeles 
45, Calif. 26-page seventh edition contains il- 
iustrated information on complete line. Includes 
operational data on riveting, punch-out, and Hi- 
torque bolt tools. 


WORKHOLDING EQUIPMENT — Jergens 
Tool Specialty Co, 712 E 163 St, Cleveland, 
Ohio. 60-page illustrated general catalog 101 
contains engineering data on complete line of 
jig and fixture components and workholding as- 
semblies. Detailed specifications and ordering 
system included. 


BROACHES—American Broach & Machine 
Co, Ann. Arbor, Mich. 33-page illustrated, re- 
vised catalog $56 covers broach design, internal 
and surface units, broach pullers, keyway 
broaching, resharpening and maintenance. Sec- 
ond section deals with machines, internal and 
surface broaching operations, and fixtures. 


CARBIDE BLANKS, TOOLS, INSERTS— 
Vascoloy-Ramet Corp, 820 Market St, Wauke- 
gan, Ill. 45-page catalog VR-442 illustrates 
complete line; technical data on proper grade 
selection; new standard blank and rectangular 
strip sizes; triangular, square and round inserts 
in throw-away length; prices included. 


“DRILL & REAMER FACTS”—Whitman & 
Barnes, 40035 Plymouth Rd, Plymouth Mich. 
36-page fifth edition describes and illustrates 
design and construction, proper use and care, 
recommended speeds and feeds, etc. Includes 
section on carbide tools. Request direct on com- 
pany letterhead. 


GRINDING WHEELS—Simonds Abrasive Co, 
Philadelphia 37, Pa. 116-page stock list gives 
consumer net price per wheel for each ordering 
quantity for every item listed, as well as wheel 
size, grain, and grade specifications. 


MILLING CUTTERS—Goddard & Goddard 
Co, 12280 Burt Rd, Detroit 23, Mich. 8-page 
bulletin 121 describes unground multiple-threed 
units and application. Contains latest tolerances 
and classifications; maintenance data; inspection 
procedure for checking cutter rake illustrated. 


INDEXING WORKHOLDER—Hartford Spe- 
cial Machinery Co, Hartford 12, Conn. 20-page 
bulletin S-104 describes 8-in. and 12-in. Super- 
Spacers and accessories. Operating instructions; 
specifications; units in. variety of machining op- 
erations illustrated. 


(Continued on page C26) 
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CUTTING TOOLS ...GAGES 





CARBIDE-TIPPED 
END MILLS 








Standard now offers industry more tools 


to do more jobs...fast and economically 


herwing (rdusliy since 1881... 
STANDARD [TOOL 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 


FACTORY BRANCHES IN: NEW YORK e DETROIT « CHICAGO « DALLAS «© SAN FRANCISCO 


THE STANDARD LINE: Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Carbide-Tipped Tools - Gages 





BATH TAPS 


Make Better Threads 


Bath Taps have teeth with sharp cutting 
edges, capable of “putting the bite” on 
the toughest materials. 














UNIFORM 
Bath Taps of the same size, are exact 
duplicates . . . on the same order, or on 
a re-order. 

ACCURATE 


Threads are “right on the nose”. . 
because Bath Taps have the proper pitch 
diameter, lead and angle. 





he 


RUGGED 





Behind the ruggedness of Bath Taps, is 
the experience of years in the manufac- 
ture of tools that can “take it”. 








CONTROLLED 


Every step in Bath Tap manufacture is 
controlled . . . rigid check-ups and rou- 
tine inspections guarantee high perform- 
ance standards. 








DEPENDABLE Bath Taps are especially heat treated 
before ‘“‘grinding from the solid”, to as- 
sure accuracy and dependability. 





TU 
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Bath engineers check every 
detail, to see that all Bath 
Taps are conditioned to do 
} gy best threading job for 
your requirements. 


ATH & CO., Inc. 


JOHN 
22 Grafton St., Worcester, Mass. 
PLUG CYLINDRICAL AND THREAD GAGES © RING THREAD GAGES © GROUND THREAD TAPS » INTERNAL MICROMETERS 
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Insist on BATH TAPS for BETTER THREADS 








THE STANDARD LINE: [Twist Drill 


MAKE “J ACK-OF-ALL-TRADE” TOOLS 


Obsolete! 


174 different end mills — in di- 
ameters varying from 14”,to 5” 
— with 2, 3, 4 or 6 flutes — and 
straight or taper shank — make 
Nelco the line with the widest 
selection of standard sizes! 

On every application, every ma- 
terial — there’s a specific Nelco 
end mill in stock designed to do 
the job — and do it better, 
quicker and at less cost than it’s 
ever been done before! Here are 
the facts to prove this astonish- 
ing statement: 

Specific rake angles are engi- 
neered for each individual tool 
to guarantee maximum perform- 
ance and life! 


iO Gd ke ey 


Selection of the hardest practical 
grade of carbide for each end 
mill makes available from stock 
the most efficient tool to do your 
specific job! 

All Nelco End Mills are spiral 
fluted for easier chip clearance, 
finer finish and superior tool per- 
formance. 

All taper shank end mills are 
available with detachable tang 
for interchangeable draw bar or 
tang drive use. 

Eliminate “jack-af-all-trade”’ 

tools! Select a Nelco End 

Mill from stock, engi- 

meered to save hours and 

make dollars for you! Call 

the Nelco distributor in 

your vicinity and send 

today for your free copy 


of the new 48-page 
Nelco catalog. 
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CO TOOLS 


LAB MILLS 
BORING BARS 
SPECIAL TOOLS 

. 
SLITTING SAWS 
. 

HALF SIDE MILLS 
v 


KEYSEAT CUTTERS 


DIAMOND WHEELS 
SHELL END MILLS 
TRI-HELIX FACE MILLS 
HARDENED STEEL DRILLS 
FINE PITCH FACE MILLS 
SOLID CARBIDE REAMERS 
CARBIDE TIPPED TAPER 
SHANK CHUCKING REAMERS 


CARBIDE TIPPED STRAIGHT 
SHANK CHUCKING REAMERS 
2 FLUTE DOUBLE END 
SOLID CARBIDE END MILLS 
4 FLUTE DOUBLE END 
SOLID CARBIDE END MILLS 
FLUTE CARBIDE TIPPED 
CENTER CUTTING END MILLS 


* 

SOLID CARBIDE TWIST DRILLS 
No. 50 TAPER SHANK END MILI 
. 

INSERTED BLADE FACE MILLS 


GRINDER AND LATHE CENTERS 


CARBIDE TIPPED TWIST DRILLS 
TRI-HELIX SIDE MILLING CUTTERS 
2 FLUTE CARBIDE TIPPED END MILLS 
2 FLUTE SOLID CARBIDE END MILLS 
3 FLUTE CARBIDE TIPPED END MILLS 
4 FLUTE CARBIDE TIPPED END MILLS 
4 FLUTE SOLID CARBIDE END MILLS 

ryPE C 
SHELL MILLING CUTTER ARBORS 





ve your 
best choice is CIRCLE R 


For fast production, es- 
‘pecially where extra tough 
cutting prevails, Circle R 
Carbide Saws are _indi- 
cated. In an automatic pro- 
duction layout, where pre- 
cision performance is indis- 
pensable, they are the best 
you can buy — yet they 
cost no more. Our ex- 
panded and inclusive line— 
both carbide tipped and 
solid tungsten carbide — is 
designed to fully meet your 
needs. 


Get prices and details from 
CIRCLE R specialists in— 
BURBANK INDIANAPOLIS 


"TT 
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' 


TOOL CO 


PROVIDENCE 5, RHODE ISLAND 











From the American Machinist Library 
of Tips for Top Shop Men 


ABOTAGE is a greater potential danger for 


most plants than bombing. Have you taken 


any precautions to guard against it? 











COMPARATIVE REAMER SELECTOR— 
Lavalee & Ide, Inc, Chicopee, Mass. 20-page 
illustrated Form No. 101 combines style and net 
price information with complete dimensional 
data on all standard reamers, blanks, and cut- 
ters. Includes list of L&I reamer sets. 


LUBRICATION CHART — E F Heughton 
& Co, 303 W Lehigh Ave, Philadelphia 33, 
Pa. Wall chart containing recommendations cov- 
ers such applications as hydraulic systems, 
spindles, air compressors, reduction gears, elec- 
tric motors, etc. 


TOOLROOM VISE—Producto Machine Co, 
990 Housatonic Ave, Bridgeport 1, Conn. Bul- 
letin TE2-103 illustrates and describes 13-lb 
unit for use on jig borers, surface grinders, 
drillpresses, and tappers; clamps heavy as well 
as light work. 


TOOLHOLDERS—Vascoloy-Ramet Corp, 820 
Market St, Waukegan, Ill, 12-page catalog VR- 
435B contains detailed, illustrated information on 
RBR-RBL toolholders, with 35° end clearance 
angle, for round thtow-away carbide blanks and 
round 1%-in.-long inserts. Additional styles in- 
cluded for varied applications, as well as low- 
ered price lists. 


THROW-AWAY CARBIDE INSERTS—Vi- 
king Tool Co, 1000 Nichols Rd, Shelton, Conn. 
6-page bulletin 55 contains data on six sizes and 
eleven styles of Dexamatic “Chiptrol” tooling 
for light and medium-duty machining applica- 
tions with triangular and square inserts, with 
negative as well as positive rake angles. Car- 
bide grade selector guide included. 


CHUCKS—O S Walker, Worcester 6, Mass. 
General catalog covers rectangular, swivelling, 
rotary, and magnetic chucks, vacuum chucks, 
special types, demagnetizers, pliner parallels, 
and new line of lifting magnets. 


STANDARD CARBIDE TOOLS & BLANKS 
—Adamas Carbide Corp, Market & Passaic Sts, 
Kenilworth, NJ. 8-page price and specifications 
booklet, No. 355P, covers Premium Grades 548 
and 434. Table shows proper grade to use to 
eliminate various types of carbide failures due 
to incorrect selection. 


MULTIPLE-THREAD MILLING CUTTERS 
—Star Cutter.Co, Grand River Ave, Farming- 
ton, Mich. 4-page illustrated reference manual 
SC-2 lists tolerance standards of all commercial 
sizes of shell and shank-type cutters, precision 
and commercial ground, accurate and com- 
mercial unground classes. Includes ordering in- 
formation and engineering data. 


HEAVY-DUTY VISE—Producto Machine Co, 
975 Housatonic Ave, Bridgeport 1, Conn. I1- 
lustrated bulletin TE2-104 describes 6-in. unit 
available with swivel, complete with graduate 
base (180°); plain, with clamping ears for 
swivel; pr plain, with ground sides. Attachments 
and specifications included. 


DRY-FILM LUBRICATION — Acheson Col- 
loids Co, Div, Acheson Industries, Inc, Port 
Huron, Mich. 4-page bulletin 421 contains pic- 
tures, diagrams, charts, and data on advan- 
tages offered by colloidal graphite in assembly 
and run-in of machine. 


COLLETS—Hardinge Brothers, Inc, Elmira, 
NY, 4-page illustrated selection guide (bulletin 
54), for lathes, millers, grinders, includes speci- 
fication and dimension charts, conversion and 
interchangeability listings, tabulated prices. 


GROUND THREAD TAPS—Pratt & Whit- 
ney, Div Niles-Bement-Pond Co, West Hartford 
1, Conn. 26-page illustrated bulletin T-583 con- 
tains section on standards revision, conversion 
and general dimension tables, description, recom- 
mendations, specifications, and thread limit 
tables. 


ROTARY FILES—Grobet File Co of America, 
421 Canal St, New York 13, NY. 16-page cata- 
log illustrates files for hard and soft metals, 
plastics, wood, and other materials. Includes 
chisel cut, ground-from-solid, and tungsten car- 
bide units, as well as countersinks and rasps 
in wide range of sizes, shapes, and cuts. 


STUB TAP STANDARDS — Besly-Welles 
Corp, 120 Dearborn Ave, Beloit, Wis. 4-page 
folder gives standards recently developed by the 
National Screw Machine Products Association, 
plus details on Besly-Welles’ own stub taps. 
Specifications, design data, illustrations and 
charts included. 
(Continued on page C30) 
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GROUND 
MULTIPLE 
THREAD 
MILLING 
CUTTERS 


FORM RELIEVED 
MILLING CUTTERS 


SINGLE POINT . 





Why These Cutting Tools are 


Continental is an Ex-Cell-O subsidiary. 


As such, we are constantly trying out new tool designs, new methods, 
in Ex-Cell-O’s big parts production shops. 


There could be no finer “proving ground” for testing new materials 
and new methods. There are no finer cutting tools than “Production- 
Proved” tools by Continental. 


Call in your Ex-Cell-O representative or contact Continental in De- 
troit for information about them. 


e 
ONTINGNTO] «oo: woens 


Division of Ex-Cell-O Corporation, Detroit 32, Mich. 
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can’t solve hole problems but 


MADISON 


Men Can 


To phrase it simply — your Madison Man has the right. 
medicine for your hole problems. And here's why . . . 


As a Madison Sales Engineer he can expertly advise on every 
phase of hole-making relative to your current requirements, and 
with an understanding of the important operations surrounding them, 


As a Madison Sales Representative his effectiveness is 
not channeled by selling just one or two methods of hole- 
making. He alone handles a complete line of Boring, 
Precision Drilling, Trepanning and Gaging Tools. 
As a person to rely upon, your Madison Man is backed 
by a parent company with 40 years of 
specialized experience in producing inner diameters. 










Therefore, it makes good sense that 
your Madison Man is in the strong position 
of being able to recommend to you on an 
honest and intelligent basis the correct tooling for your hole 
application that will do the job better, faster and at less rit 







| MADISON MANUFACTURING COMPANY. 
| Dept. PB, Muskegon, Michigan 

| Please send Madison literature on: 

[) Adjustable Boring [] Precision Drills 


and Reaming Tools C Adjustabl 
[) Trepanning Tools Boregages 


y 

















NAME ; . 

7 MANUFACTURING CO. 
ie INDUSTRIES, INC. 

] STREET. 

| DEPT. PB, MUSKEGON, MICHIGAN 
CITY. ZJONE__STATE___ | é A - 

_ EATERS RE EE “inner diameters are our business 
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KWIKLOK _ 


QUICK CHANGE HOLDERS 
cee TI. DRIVE 


\ 


; Decidedly New! 


> 2612377 


OUR—ADAPTERS—Will take SHELL END MILLS, 

BROWN & SHARPE And MORSE TAPERED SHANK 

STANDARD DRILLS & REAMERS, STRAIGHT SHANK 

END MILLS, JACOBS CHUCKS, FLYNN OFFSET BORING 

> HEADS, FALCON T.I. DRIVE STANDARD INTERCHAIN 

mn 7 VERGO) GEABLE COUNTERBORES, SOLID BORING BARS, 
: - FLOATING TAP HOLDERS & ETC. 


KWIKLOK-HOLDERS 


Are the quickest of the quick. 


Made with NATIONAL STANDARD 
TAPERS, BROWN & SHARPE, MORSE 
& ETC. 


—YOU—Can have our latest Brochure just 
for the asking. It will give you all the PER- 
} TINENT ENGINEERING DATA You will want. 





WRITE FOR YOUR COPY TODAY 








j oa y N y |! END MILLS « FORM RELIEVED 
{ L a 0 2: | I CUTTERS « REAMERS + MILLING CUTTERS 
. fo > SPECIAL TOOLS - MULTIPLE DIAMETER 
a Mating Address: P.0.Box 4605 ~ STEPCUTTERS « T. I. DRIVES ON ALL 
| Mt. Elliott Station, Detroit 34, Mich TYPES OF SHANK TOOLS AND 


COUNTERBORES «+ ETC. 


BDiact Addussa 2077) Ran Rood 





(Continued from page C26) 


INSTRUMENT TOOLING STANDARDIZA- 
TION—Von Industries, Williston Park, NY, 
24-page catalog and price list describes com- 
plete line of stainless steel jig and fixture com- 
ponents for instrument tooling. Included are 
clamps, swivel studs, jig legs and buttons, heel 
pins, knurled thumb screws, etc. Specifications 
and drawings of each unit provided. 


REAMERS—The DoAll Co, 254 N Laurel Ave, 
Des Plaines, Ill. 8-page catalog covers availabl 
ranges of sizes and types of precision-ground 
tools: hand, shell, expansion, taper pin, stub, 
chucking, decimal, and dowel pin. Specifications 
in chart form. 


CENTER HOLE CHART—Ready Tool Co, 548 
Iranistan Ave, Bridgeport 5, Conn. Conforms 
to new numbering system complying with re- 
cent change in center drill standards. Shows 
sizes required for min shaft diameters of %4 
to 16 in. and max center loads of 100 to 
300,000 Ib. 


DI-ACRO ROD PARTER—O’Neil-Irwin Mfg 
Co, 311 8th Ave, Lake City, Minn. 14-page 
manual illustrates how tool cuts round, square, 
rectangular, and hexagon bar stock without 
rough edges or burr. Processes cold rolled steel, 
chrome molybdenum, stainless, full hard copper, 
brass, aluminum, and other bar stock up to % 
in. Specifications and capacities for both hand 
and power-operated units listed in tabular form. 
Includes operating and maintenance instructions. 
and complete parts list. 


SAWS & KNIVES—L S Starrett Co, Athol, 
Mass. 60-page catalog 1053 illustrates and de- 
scribes complete line. Application data and ref- 
erence tables cover hand and power hacksaw 
blades, frames; hole saws, screw slotting saws; 
metal and wood cutting bandsaws; band knives 
for soft or fibrous materials. 


DRILL, REAMER, & TAP CHUCKS—Scully- 
Jones & Co, 1902 S Rockwell St, Chicago 8, Ill. 
8-page illustrated bulletin 1-50 describes newly- 
designed line including 4-slot design for in- 
creased resist to pullout and greater pro- 
tection against tool breakage. Size, dimensional, 
price and application data included 








Extra Fast... 


..,@Casy...pipe reaming 
with this self-feeding 


i 
jx >) 


Spiral ... turns into the work 
smoothly, no chatter. Famous ritaip 
heat-treated cutting edges mean clean reaming, 
extra long service. Quick enlarging of 
conduit box outlets—and holes in sheet metal. 
More for your money—buy the 2-S at 
your Supply House. 




















BALL & ROLLER BEARING LUBRICANT 
—New York & New Jersey Lubricant Co, 292 
Madison Ave, New York 17, NY. 4-page il- 
lustrated bulletin 506 covers F-#925 Non-Fluid 
Oil, a neutral lubricant unaffected by age, heat, 
or exposure. 


PRECISION TOOLS—Lwufkin Rule Co, Sagi- 
naw, Mich. 160-page pocket-size catalog 8 con- 
tains illustrated information; applications, charts 
and reference tables. 160-page Tape & Rule cata- 
log 104 covers complete line; includes miscel- 
laneous section on special rules, gages, squares, 
etc. 


FILTRATION—Engine Life Products Corp, 
115 S Granada Ave, El Monte, Calif. 12-page 
engineering paper, “‘Filter Facts No. 1—Funda- 
mentals of Filtration,” covers filtering equip- 
ment and its relation to such subjects as the 
lubrication system, contaminants, detergent vils, 


and hand reaming... filter materials. 


MECHANICAL TOOLHOLDERS—Newcomer 
Products, Dailey Ave, Latrobe, Pa. Bulletin 
gives illustrated data on Nu-Tool holders for 
use with NP carbide Throway triangular in- 
serts. Prices’ and specifications included. 


CLAMP ASSEMBLIES & FIXTURE PARTS 
—West Point Mfg Co, 26933 W 7 Mile Rd, 
Detroit 19, Mich. New edition of catalog con- 
tains complete line of standard jig and fixture 
parts illustrated by full-size templets. 


DIE FILING EQUIPMENT—Nord Interna- 
tional Corp, Orange, NJ, 6-page illustrated bro- 
chure describes the Di-Profiler, a hand tool that 
mechanically scrapes, hones, mills, files, polishes, 
saws, laps, grinds, and engraves. Applications 
and accessories included. 


LUBRICANT—The Alpha Corp, 65 Hervard 
Ave, Stamford, Conn. 2-page bulletin 102 gives 
detailed description of Moly-Spray-Kote, a dry 
lubricating film for prevention of seizing, gall- 
ing, and welding of metal parts; for cold-form- 
ing operations, and reciprocating parts. Pack- 
aged in a self-pressurized aerosol sprayer. 


> sa ms ee = <= % 
TAPS—Besly-Welles Corp, 120 Dearborn Ave, 
The Ridge Tool Company * Elyria, Ohio « U.S.A. Beloit, Wis. Catalog 80 illustrates complete line 
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LonGrip 


5 long straight flutes 
ream clean, 
easy to control. 
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IN DIE DESIGNING 


R-B standardized retainers are avail- 
able in three shapes and many sizes, 
and where necessary, R-B special re- 
tainers can be supplied. You save “time 
on the board” because you are working 
with standardized equipment. 


Vetroit 


34, Mich 





COUNTERBORES - ETC. 


Hou They Work... 


R-B punches (A) and die buttons (B) are locked in standard 
or special retainers (C) which are mounted on the die 
shoes. A spring-loaded ball lock (D) produces positive 
radial alignment and vertical locking; no additional key- 
ing is necessary regardless of the size or shape of the 
punch, Up to %/,” stock can be pierced. R-B punches and 
dies are easy to insert; push and twist and they’re locked. 
They’re easily removed, too. Retainer holes (£) provide 
for insertion of tanged tool which releases ball and allows 


instant removal. 


IN DIE CONSTRUCTION 
R-B punch and die retainers and special 
retainers are quickly, easily and accu- 
rately mounted without special ma- 
chining. With them, you can save much 
of your skilled die-makers’ time. 


IN DIE OPERATION 
HERE’S WHERE YOU REALLY 


SAVE. R-B punches and dies cut press 
down time for replacement to a mini- 


mar nade instantly eeu 
ickly changed—yet accurately align 
che locked. 


TOOL STANDARDIZATION IS THE BASIS FOR EFFICIENT AND ECONOMICAL PRODUCTION. 
WITH R-B YOU GET THE ACCEPTED STANDARD OF THE SHEET METAL INDUSTRY—IN STAND- 
ARD DESIGN FEATURES THAT SAVE IN ENGINEERING, DIE CONSTRUCTION AND OPERATION. 


RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 63 @ 12605 BURT RD. e DETROIT 23, MICHIGAN 


Please send me additional information. 


NAME 
COMPANY 


ADDRESS 


| Scene ERAN 


[ 
! 
| 
| 
| 
| 
| 
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rélse Produced tu 
OTHER ALLIED PLANTS 
SPECIAL COLD FORGED PARTS 
STANDARD CAP SCREWS 
PRECISION GROUND PARTS 


SHEET METAL Dts 
MADE OF FERROUS ALLOYS, 
ZINC ALLOYS OR PLASTICS 














You'll find your tungsten carbide needs, whatever they are, best 
served under the big “A”. It’s the quickly-identified sign of the finest 
in carbide performance and service . . . adopted as standard today 
by leading metal working plants. It will pay you to know ADAMAS 
better, too... . place your next order with ADAMAS and be convinced. 





yw OF, i cry 9 7, ee Og 7 fel oF 
ADAMAS CARBIDE CORPORATION + KENILWORTH, NEW JERSEY 
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with tabular data on sizes and prices, and rec- 
ommendations for various classes of fits. In- 
cludes simplified guide to new tap marking 
system, with conversion table for changing old 
designations to new. 


CUTTING TOOLS—Crobalt, Inc, 2840 S State 
St, Ann Arbor, Mich. 8-page illustrated 

55 lists Crobalt cast alloy tools including solid 
square, rectangular and round toolbits, cutoff 
blades, tipped toolbits, inserts for vertical tool- 
holders. Three grades described that cover field 
between HSS and carbide tool applications. 


AIRLINE LUBRICATORS — Ingersoll-Rand, 
11 Broadway, New York 4, NY. 8-page Form 
4169 describes units im sizes for use with 
smallest hand-held air tools to largest quarry- 
type drills. Construction and operational data 
illustrated; specifications and tabular selection 
information included. 


COLMONOY-SET DIAMOND TOOLS — 
Diamonds & Tools, Inc, 19345 John R St, 
Detroit 3, Mich. 4-page catalog DT-55 describes 
line for specialized grinding wheel dressing oper- 
ations. Cross-section illustrations cf each item, 
together with detailed data on tool, its char- 
acteristics, applications; selection information 
included. 


TOOLHOLDERS—Wesson Co, 1220 Wood- 
ward Hts Blvd, Ferndale 20, Mich. 4-page bul- 
letin 552-M illustrates advantages and mechanical 
features of Multi-cut series for throw-away car- 
bide inserts. Shows typical operations for each 
of six basic styles. Tabular data on sizes, shank 
dimensions, prices of holders only, plus infor- 
mation on inserts. 


SCREWDRIVER WALL CHART—Bridgeport 
Hardware Mfg Corp, 100 Seaside Park, Bridge- 
port, Conn. 22 x 17-in. chart has separate ta- 
bles for wood, Phillips, and machine screws, 
showing .what type and size to use for each 
shank size and length. Eleven types are il- 
lustrated. 


CHUCKS—Horton Chuck Division, E Horton 
& Son Co, Windsor Locks, Conn. Combination 
catalog and net price selector, No. W-200, de- 
scribes Horton’s lathe chuck additions: the 3 
and 6-jaw Tru-Set adjustable unit in sizes from 
3 to 12 in. (guarantees 0.0002 TIR), and the 
Windsor Mechanite model, 2 to 12 in. 


VISES—Columbian Vise & Mfg Co, 9020 Bes- 
semer Ave, Cleveland 4, Ohio. Illustrated cata- 
log 55 describes plete line. Contains specifi- 
cations and prices, accessories and replacement 
parts. 





CARBIDE METAL TOOLS—AlUegheny Lud- 
lum Steel Corp, 2020 Oliver Bldg, Pittsburgh 
22, Pa. 19-page 8th edition Carmet Methods 
Manual contains data on increasing tool life 
and reducing costs. Includes information on ap- 
plications of new steel cutting grades CA-608 
and 610 with superior crater resistance. 


MACHINE-TOOL LUBRICATION — Trabon 
Engineering Corp, 1816 E 40th St, Cleveland 
3, Ohio. 4-page bulletin 5410 outlines automatic 
systems. On-the-job applications and various 
components illustrated. 


BRAZING, GRINDING, INSPECTING CAR- 
BIDE-TIPPED TOOLS — Adamas Carbide 
Corp, Market & Passaic Sts, Kenilworth, NJ. 
Illustrated 4-page folder contains step-by-step 
procedures with tables of specifications and 
diagrams. 


MAINTENANCE, SAFETY, PRODUCTION 
EQUIPMENT—Martindale Electric Co, 1365 
Hird St, Cleveland 7, Ohio. 64-page catalog 30 
illustrates and describes lines of metalworking 
tools; products for commutator, motor and gen- 
erator, electrical and mechanical maintenance; 
flexible shaft machines; and safety equipment. 


GRINDING WHEELS — Sterling Grinding 
Wheel Co, Tiffin, Ohio. 29-page illustrated gen- 
eral catalog 1-5, containing revised price lists; 
includes specifications, descriptions, recom- 
mended wheel speeds for stock abras've items 
for variety of applications. 


DIAMOND TOOLS — Permattach Diamond 
Tool Co, Milford, NH. 4-page illustrated bul- 
letin describes tools made with new method of 
mounting diamond. Process of fusing stone to 
tool by chemical union eliminates need for im- 
bedding 34 of diamond. Stones of any size and 
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FULLY ADJUSTABLE 
DRILLING HEAD 


Here's a light, 
compact tool 
with a wide 
range of ad- 
justment. Can 
drill on 
squares, rect- 
angles, cir- 
cles, triangles 
and irregular 
patterns. 





ADJUSTABLE 
TAPPING HEAD 


Fully geared. 
Needle bearings 
on all spindles 
in head. Ball 
thrust bearings 
throughout. 
Bronze bushed. 
Sand cast 
aluminum 
case. 





ADJUSTABLE 
DRILLING HEAD 
This versatile 
tool permits you 
to take advant- 
age of a wide 
range of adjust- 
ment without 
overhang. 


UNIVERSAL 
JOINT 
DRILLING 
HEAD 
This dependable 
tool is adjustable 
to any pattern of 
holes. Available 
with 4 to 12 
spindles, All alu- 
minum housing 
construc. 
tion, thrust bear- 
ings and gears 
turned on 

spindles. 








AUTO-REVERSE TURRET LATHE 
TAPPING HEAD 

A new fool, practical, time-saving, 

money-saving. In ao turret lathe 

setup it allows you to tap the hole 

and back out the tep without 

stopping the work or reversing the 


mechine. 














FIXED CENTER DRILLING HEADS 


with JIGS and FIXTURES 























Custom Built 

to Your Specifications. 
Send Blueprint for 
Quotation Without 

Obligation. 





Do more . .. and do it better 
with Errington Fixed Center 
Drilling Heads. They drill any 
number of varied size holes on 
different elevations. The head 
has grooved thrust ball bearings 
at all thrust points and hardened 
bronze radial bearings. Heat 
treated spindles and gears, of 
one piece turned from solid bar 
stock. It is geared approximately 
2:1. All enclosed in a sand-cast 
aluminum case and cover, with 
alemite pressure lubrication. 


Send for Complete Catalog 


MECHANICAL LABORATORY, INC 


ERRINGTON 


STATEN ISLAND 


MA ee 


« STATES TRADING COMPANY 
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GUIDE PIN BUSHINGS 


for—Increased Die Life 
—Higher Quality Parts 
—Lower Maintenance and 
Production Costs 


MATERIALS * 
Bronze electroplated on hardened steel, 
solid steel or Ampco” bronze. 


TYPES : 
Small Toe Clamp—For standard die sets or sets with 
bushings mounted close to the edge. 
Large Toe Clamp— General purpose type. : 
Ring Clamp— Recommended for heavy duty and bossed die sets. 
Nut Type— General purpose type. 


%" to 3” nominal inside diameter. 


SPECIFY 





* PATENT PENDING 


SPECIFY LAMINA PINS, TOO 


| al 1 


REMOVABLE SHOULDER STRAIGHT 


Lamina also produces a complete line of water-hardened tool 
steel pins that will provide yeors of dependable service. 
Available in sizes up to 3”. Lengths 
fanging from 4” to 30”. 















DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 


Our Guide Pin Bushing and Guide Pin 
catalog contains complete information. 
Send for your free copy. 








For easy reference 


to products advertised 





in this issue 









Precision-Made 


FIXTURE CLAMPS 
& DETAILS 


Heat-treated and 
Corrosion Resistant 


| QUICK SERVICE 
CATALOG AVAILABLE 


See the 


“WHERE-TO-BUY-IT” 





Section starting on page 4 





HARCOS HARCO ENGINEERING 


12092 Woodbine Detrott 39, Mich. 
Telephone KEnwood 3-7799 
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shape can be surface mounted, resulting in 
complete utilization of diamond. 


CARBIDE TOOLING, BLANKS, INSERTS— 
Kennametal, Inc, Latrobe, Pa. Catalog 55 de- 
scribes complete line. Details on company’s 
latest general purpose steel-cutting grade, K21; 
introduces Kil, said to provide exceptionally 
high resistance to abrasion. 


JIGS & FIXTURES — Manufacturers Engi- 
neering Service Inc, 429 Security Bldg, Toledo 
4, Ohio. 4-page brochure illustrates drill jigs 
for long or short runs; milling fixture adjust- 
able for diameters from % to 1% in. All units 
can be operated automatically or manually. 


MOUNTED WHEELS OFFERED FREE 
FOR JOB TESTING—Chicago Wheel & Mfg 
Co, 110 W Monroe St, Chicago 7, Ill. ‘Two 
%-in. by %-in. straight wheels on %-in. man- 
drel are being offered to demonstrate uniform- 
ity of size, shape, grain, grade, and abrasive 


CHUCK JAWS—Shkinner Chuck Co, 203 Edge- 
wood Ave, New Britain, Conn. 6-page illus- 
trated bulletin SJ-67, and price list, on line of 
soft blank top jaws for any chuck with Ameri- 
can Standard master jaws. 


DECIMAL EQUIVALENT CHART & CAL- 
ENDAR—Dayton Rogers Mfg Co, 2834 13th 
Ave S, Minneapolis 7, Minn. 9x17 in., dated 
from July 1, 1955 to June 30, 1956. Request 
direct on company letterhead. 


FLEXIBLE SHAFT MACHINES—Pratt & 
Whitney, Div Niles-Bement-Pond Co, West 
Hartford 1, Conn. 23-page circular 580 contains 
illustrated descriptions of Kellerflex portable 
units for filing, polishing, burring, sanding, 
grinding, wire-brushing, etc. Motor is mounted 
in separate frame; wide variety of attachments 
and accessories pictured. 


MILLING CUTTER ARBORS—Lovejoy Tool 
Co, 132 Main St, Springfield, Vt. 8-page folder 
illustrates and contains specifications on com- 
plete line. 


MECHANICAL COUNTER — Raycon Corp, 
Redwood City, Calif. Form 550-1054 gives de- 
tails on Model 550 Rayconter with speeds up 
to 3000 per minute; total counts, 999,999. 


CARBIDE TIPPED REAMERS — Schmarje 
Tool & Engineering Co, Muscatine, Iowa. Tab- 
ular data on straight and taper shank models. 
New, lower prices listed. 


INDEXING SPECTROMETER—North Amer- 
ican Phillips Co, 750 S Fulton Ave, Mount 
Vernon, NY. 4-page illustrated folder “Norelco 
Autrometer” describes the principle and opera- 
tion of multi-element instrument for process 
and quality control. Automatically analyzes in- 
coming raw materials, constituents in various 
stages of combinations, and finished products. 


DECIMAL EQUIVALENT WALL CHART— 
Chicago-Latrobe, 411 W Ontario St, Chicago 10. 
Til, 18 x 24 in., shows equivalents and tap drill 
sizes for wire gage, letter size, and fractional 
size drills. Request direct on company letterhead. 


COMPRESSION FIXTURE & SETTING 
GAGE—Scully-Jones & Co, 1902 S Rockwell 
St, Chicago 8, Ill. 4-page bulletin describes unit 
for recessing tools. Also gives details of com- 
pany’s micrometer grinding fixture for circular 
form tools used in automatic screw machines 
and recessing tools. Both are designed to speed 
setting and sharpening. 


POWER TOOLS—Duro Metal Products Co, 
Kildare & Schubert Sts, Chicago 39, Ill. 16-page 
catalog describes the Duro Master workshop in- 
corporating a motor-mounting principle by which 
the single motor operates 5 to 7 power tools; 
can be changed from tool to tool in seconds. 


GRINDING TOOL — Continental Products, 
Cleveland 10, Ohio. 4-page illustrated brochure 
describes Kodiak “‘constant diameter” grinding 
wheel; adjustable abrasive segments permit in- 
creasing or decreasing dia. Available in variety 
of sizes to fit all standard machines. 


BENCH VISES—Wilton Tool Mfg Co, 925 
Wrightwood Ave, Chicago 14, Ill. Catalog sheet 
662 illustrates and describes design changes. 
Specifications and prices given. 


(Continued on page C36) 
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Use this Kennametal” team 
to beat high production costs 


The latest tooling team—-Kennametal Grade K21 and the new 
Kendex*} holder has been designed to meet the needs of today’s 
high-speed automatic cycling machines for metal cutting. 

Versatile in application, Grade K21 is outperforming all other 
carbide grades in the general purpose steel-cutting groups. This 
superior, all-around performance is due to its exceptionally high 
edge strength, strong resistance to cratering and superior wear 
qualities. 

Rugged Kendex tooling, with “turnover” inserts and “throw- 
away” principle, eliminates all regrinding, doubles the number of 
cutting edges, indexes in seconds . . . to give you three essential 
time and cost-cutting advantages. 

By combining Kennametal Grade K21 inserts and Kendex holders, 
you'll turn more pieces per cutting edge, and at the same time elimi- 
nate expensive grinding and hold downtime to a minimum. 

In addition, 9 other grades of Kennametal are available, each 
with different wear characteristics. Each is recommended for 
specific operations. To be sure of the right application of Kennametal 
grades on your operation, call a Kennametal Tool Engineer. He is 
trained to analyze your tooling problems and to specify the right 
grade for each job. KENNAMETAL INc., Latrobe, Pa. 


* Registered Trademark t Patent applied for 9408 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 
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There’s a Kennametal Grade 
for every cutting operation 


Following is a grouping of Kennametal 
cutting according to 
their characteristics and identified 
according to the type of operation for 
which each is recommended. 

The Grade Selection Guide is a con- 
venient way to compare the charac- 
teristics and to help select the right 
grade for your cutting operations. 





a CRATER- RESISTANT 





TYPE A—Crater-Resistant 


K3H—92.0 Rockwell A—-The General Pur- 
pose grade of this group. For moderate 
cuts on carbon and alloy steels of .30% 
carbon and above, also for medium to 
heavy cuts on soft steels with less than 
.30% carbon. Most suitable grade for new 
high surface speed tooling with ‘mechani- 
cally-mounted cutting inserts. High in 
WTIiC for resistance to pick-up or galling. 


KM—91.0 Rockwell A—For Heavier Cuts 
K5H—93.0 Rockwell A—For Lighter Cuts 


TYPE B—Crater- and Edge-Wear 
Resistant 

K21— Rockwell A 91.0—-The General Pur- 
pose grade of this group. High strength 
and abrasion-resistance for roughing steel 
castings or scaly forgings. Excellent for 
interrupted cutting with light chip load, 
as in steel milling. Highly resistant to 
thermal shock. 

K2S—91.5 Rockwell A—For Heavier Cuts 
K4H—92.0 Rockwell A—F or Lighter Cuts 


TYPE C—Edge-Wear Resistant 


K6—92.0 Rockwell A—The General Pur- 
pose grade of this group. For roughing to 
finishing cuts on cast iron, and rough to 
medium cuts on non-ferrous alloys of 
copper, aluminum, magnesium, and titan- 
ium, and on austenitic stainless steel. 
Also for reaming of steel. Broad scope of 
application. 

K1—90.0 Rockwell A—For Heavier Cuts 
K8—92.5 Rockwell A—For Lighter Cuts 
K11—93.0 Rockwell A—For Fine Finishing 


Od © 


a es PARTS 
) om 


9 = AND IMPACT PARTS 
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Tool Steel Clinic on Two Feet 


> 
your miLn 
SALES-EN GINEER 


Your local Milne man is a tool steel spe- 
cialist, trained to you solve your tool WAREHOUSES: 
material problems. He’s an expert in tool 
steel characteristics and applications who 
can help specify exactly the right steel for 
the job. 

He omg MILNE, America’s Lead- 





Portland, Oregon 





wide range of sizes and grades in 
WATER HARDENING © NON-DEFORMING e SHOCK-RESISTING 
HOT-WORKE & HIGH SPEED TOOL STEELS 


Fall length Kolorkoted for p identifi 








“se 


And Tool Steels 
Complete Line Oj Tool Steels; Wide Range Of Sizes and Grades 





ing Tool Steel Specialists. That means he 
has a tremendous range of grades, sizes, Goveland 
shapes and finishes of tool cal to draw Bayten 
upon, including many unusual ones that are Gen. Seeneiee 
hard to find elsewhere. <9 4 
Milne has grown up in the tool steel busi- Seattle 
ness. Its CONCENTRATION and oe how 
CIALIZATION on this field is es 
she wasteay of he eens duderied whe Rochester 
special knowledge in the minds of its St. Louis 
representatives. Bridgeport 
cod ot 6 eee Lentesilie 
cialist . . . ~all MILNE. ” hat sacred 
Birmingham, Ala. 
Write For Milnes AGENTS: 
NEW TOOL Ene 
STEEL SELECTOR | en 
Includes several newly begs tual 
developed Milne Sarthe 
ane & Tool Steel Co., 








From the American Machinist Library 
of Tips for Top Shoe Men 


E SURE in your own mind why you refuse to con- 

sider a new method, a new machine, or a new man. 
Are you envious because you didn’t think of the meth- 
od, or are you too lazy to work out the change? Are you 
enamored of an ancient clonker, or are you afraid to 
meet present standards? Are you jealous of the new 
man, envious of his youth or experience, fearful of 
your job? 
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TOOLHOLDER—W endt-Sonis Co, Hennibal, 
Mo. 4-page bulletin MTH-SS describes unit for 
throw-away carbide inserts and chip breakers. 
Dimensicns and prices given for five different 
styles with jel ae 3 down to %4-in.-sq. 


CARBOLOY GRADES & SPEEDS—Carboloy 
Dept, General Electric Co, 11149 E 8 Mile 
St, Detroit 32, Mich. 24-page supplement to 
Section 3 of Carboloy Tool Manual GT-191 con- 
tains detailed, illustrated information on selec- 
tion of proper grade of cemented carbide for 
use as cutting tool for particular job. Includes 
data for determining cutting speeds for ma- 
chinery steel, cast iron, non-ferrous materials. 


ABRASIVE WHEEL—C R Vogt & Co, Mo- 
line, Ill. Circular illustrates applications of = 
Four model for grinding, sanding, 

deburring on metal, plastic, wood, and a. 


STANDARD TOOLS & BLANKS—Adamas 
Carbide Corp, Market & Passaic Sts, Kenil- 
worth, NJ. 16-page illustrated price and specifi- 
cations book covers complete line, including 
throw-away insert blanks, each size in two 
thicknesses. Contains tabular carbide grade 
recommendations. 


SUBLAND TOOLS—Detroit Reamer & Tool 
Co, 2830 E Seven Mile Rd, Detroit 34, Mich. 
6-page bulletin illustrates and describes uses and 
comparative advantages over standard and step 
drills. 


INSERT BITS & HOLDERS — Continental 
Screw Co, 100 Mt. Pleasant Ave, New Bed- 
ford, Mass. 14-page booklet covers Hy-Pro Phil- 
lips bits for driving Phillips screws. Line draw- 
ings illustrate design features; case histories on 
applications included. 


PRECISION BORING & FACING HEADS— 
Maxwell Co, 386 Broadway, Bedford, Ohio. 
6-page catalog gives illustrated information on 
E-Z Set units. Features described; dimensional 
charts included. 


LUBRICANT—Dow Corning Corp, Midland, 
Mich. 6-page brochure on 41 Grease, a silicone 
fluid-carbon black mixture designed for high 
temperature, slow-speed bearings. Performance 
data on case histories illustrated. Applications, 
specifications, typical properties given. 


CUTTING TOOLS—Woodruf & Stokes Co, 
345 Lincoln St, Hingham, Mass. Catalog sheet 
illustrates 50 small precision tools designed to 
perform in a single operation work often re- 
quiring 5 separate machinings. Includes profile 
drawings of cutting actions. 


MAGNETIC NUT RUNNING & SCREW- 
DRIVING TOOLS—Apex Machine & Tool Co, 
1026 S Patterson Blvd, Dayton 2, Ohio. Catalog 
25 contains data on complete line. Includes mag- 
netic sockets for variety of uses; bit holders 
and hand drivers with range of inserts bits. 
Request direct on company letterhead. 


STEEL-CUTTING CARBIDES — = 
Ludlum Steel Corp, Carmet Div, Wanda and 
Jarvis Aves, Detroit 20, Mich. 4-page illustrated 
catalog C-11 describes Series CA-600 incorpo- 
rating an anti-cratering ingredient, Crystalloy. 
Applications and case histories included. 


BRUSH-BACKED POLISHING HEAD — 
Grinding & Polishing Machinery Corp, 2530 
Winthrop Ave, Indianapolis 5, Ind. 6-page 
bulletin 102 provides illustrated data on Von- 
negut head for finishing operations. Applica- 
tions pictured, specifications provided. 


WORKHOLDERS—Lassy Tool Co, Plainville, 
Conn. 4-page circular on multi-purpose Model 
P2, a basic jig for variety of applications with 
standard accessories. Setups illustrated, specifi- 
cations and prices given. 


THREAD-REPAIR PACK —~ Heli-Coil Corp, 
Danbury, Conn. Bulletin 724 describes “Shop 
Pack” containing wire thread inserts, tap, and 
inserting tool for repair in larger sizes. Illus- 
trates three-step operation. Lists insert sizes and 
prices, and variety of applications. 


STANDARD CARBIDE BLANKS—Carboloy, 
Dept of General Electric Co, 11149 BE 8 Mile 
St, Detroit 32, Mich. 8page illustrated catalog 
GT-292 covers blanks for clamp-on tools, solid 
carbide on-end inserts, round and square inserts, 
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BURRAMATIC 
BURRAWAY 


BEARING-IZING 


TOOLS 


will help you SPEED-UP production and REDUCE costs 


BURRAMATIC 


Size-Contro!l Chamfe: Tool Improves 

Chamfer Concentricity 

1. Over travel feature compensates for 
error in part-positioning or over-feed of 
spindle. 

. Independent collars provide separate 
adjustments for upper and lower chamfers. 

. Remove single pin to replace low-cost 
cutter. 

. Thrust collar permits locating against 
work surface as spindle is piloted into part. 


BURRAWAY 

Especially useful for deburring prac- 
tically all types of metal. This tool has 
set new standards in removing burrs 
from round holes, without reversing the 
part. Assemble parts faster without burr 
interference. A screw at end of tool 
adjusts cutter blade tension. Adaptable 
to multiple spindle automatic machines. 


BEARING-IZING 
A process for surface finishing and 


accurately sizing holes, round shofts, 
stems, hubs, shoulders and many con- 
tours. 200,000 blows per minute by 
accurate cam-operated rolls condense 
metal, producing ultra surfaces of low 
micro inch and super accuracy. 


Write for complete information on BurraMatic—BurrAway and Bearing-izing Tools 


COGSDILL TOOL PRODUCTS, INC. 


12980 W. EIGHT MILE ROAD 


oy PPS AL 


CAK PARK 37, MICHIGAN 


APPLICATIONS 
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/ Size-Optional 


SIUIBIAIN 





Believing that there is too great a void between 
standard and special tooling, Mohawk has designed and 
developed a semi-standard subland tool. 


The Mohawk Size-Optional Subland is machined, 
hardened and placed in a stock bin. This results in a 
material saving to the customer in set-up costs, reduces 
delivery time to a fraction of that usually required for 
special tools, and allows a tremendous reduction in 
inventory. In ordering these Size-Optional Sublands, 
the customer is limited only in relation to shank 
specifications, and partially on overall length 
requirements. Diameters and step lengths are completely 
optional to fit the particular application. 

Write for full details. 


1 2 3 NORMAL DELIVERY 
1 WEEK 
de FROM RECEIPT OF ORDER 





~ 














SUBLAND DRILL (2-2) 


(1) Drili—Chamfer 
(2) Drill—Counterbore 
(3) Drili—Drill 





Y § O10 £ MAIN ST, MONTPELIER, OnI0 
~ wZ 


Wolds largest producer yf Sublanils 








From the American Machinist Library 
of Tips for Top Shop Men 


OME wag said long ago that it isn’t smart to step on 
other men’s hands as you go up the ladder—you 
may need their help coming down. It’s just as true that 
the man who makes his way up by slipping a knife in 
the back of the man above, spends his time up their in- 
effectually because he’s always got one eye cocked over 
his shoulder, watching for the knife. 
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and triangular and square throw-away insert 
blanks. 


AIRCRAFT DRILLS—Whitman & Barnes, 
40600 Plymouth Rd, Plymouth, Mich. Illus- 
trated circular gives specifications and prices of 
high-speed extension and threaded shank drills 
for hard-to-reach operations. 


LUBRICANT—Alpha Corp, 65 Harvard Ave, 
Stamford, Conn. Field Report No. 141 on use 
of Molykote for highly loaded threaded con- 
nections. Detailed description of comparison 
tests between Type G, a concentrated MoSe 
paste, and other thread lubricants at room and 
elevated temperatures. 


CARBIDE BURS — Pratt & Whitney, Div 
Niles-Bement-Pond Co, West Hartford 1, 
Conn. 4-page circular 584 gives illustrated in- 
formation on Kellerflex units for small-hole fin- 
ishing on internal and jig grinders. 


SPEED & FEED CALCULATOR—Willey’s 
Carbide Tool Co, 1344 W Vernor Hwy, Detroit 
1, Mich. Slide-type calculator has tungsten car- 
bide grade selection scale for all ferrous and 
non-ferrous material; hardness conversion chart; 
hp correction factor scale; and grade com- 
parison chart. 


ABRASIVE BAND WHEELS — Even-Cut 
Abrasive Band Co, 8210 Carnegie Ave, Cleve- 
land 3, Ohio. 4-page illustrated catalog describes 
50 standard size wheels and matching abrasive 
bands in grits from 24 to 400. List prices in- 
cluded. 


BALL LOCK PUNCHES—Accurate Bushing 
Co, 443 North Ave, Garwood, NJ. 4-page folder 
pictures and describes units made of alloy tool 
steel, available with varied hall sizes for regu- 
lar, heavy-duty, and extra-heavy-duty services. 
Center pages (usable as wall chart) are chart 
of sizes, costs, competitive equivalents. 


FINE PITCH HOBS — Illinois Tool Works, 
2501 N Keller Ave, Chicago 39, Ill. 16-page 
illustrated booklet (revised) covers the Ameri- 
can Standard 20° Involute Fine-Pitch System. 
Data on minimum radius, tolerances, inspection, 
sharpening. Includes information on non-stand- 
ard F-P and non-involute hobs. Lists 55 sizes 
and shapes stocked of Illinite (R) F-P hobs. 


END MILLS—Wendt-Sonis Co, Hannibal, Mo. 
4-page illustrated folder describes complete line 
of helical carbide tipped end and shell mills. 
Includes prices, specifications, design, and appli- 
cations. 


AIR GAGES—Toaft-Peirce Manufacturing Co, 
Woonsocket, RI. 4-page illustrated folder ‘‘Auto- 
matic Gaging and Size Control’ presents ex- 
amples of high-speed gaging with air. Provides 
information on Air-Electric CompAlIRators. 


PUNCHES & PIERCING ACCESSORIES— 
Pivot Punch & Die Corp, North Tonawanda, 
NY. 20-page illustrated catalog covers all types 
of standard punches available in 1/64-in. incre- 
ments in three qualities of HSS to cover com- 
plete range of performance. Indicates specific 
uses, sizes available, standard prices. 


KEYWAY BROACHES & KITS — The Du 
Mont Corp, 500 Wells St, Greenfield, Mass. 
15-page illustrated catalog contains specifications 
and data on 25 different Minute Man kits; 23 
standard sizes of broaches; 71 standard size 
bushings; and new line of HSS square broaches. 
Special types illustrated and described. 


TOOLHOLDERS—Falcon Tool Co, PO Box 
4605, Detroit 34, Mich. 12-page brochure de- 
scribes Kwiklok holders for No. 50 NS, Morse 
and B&S; adapters for end and shell end mills, 
Jacobs chucks, Flynn offset boring heads, solid 
plain boring bars, floating tap holders, inter- 
changeable counterbores, and sleeves with Morse 
and B&S inside tapers. 


(Continued from page B150) 


293 How to Machine Copper Alloys—Oct 29 ‘51, 
15p* 

294 Know Your Inspection Tools—Nov 12 ’51, 12p* 

295 Controlling Die-Casting Flash—Nov 26 ‘51, 
= 


296 Contour Turning—Dec 10 ‘51, 24p 
297 How to Assure Screwthread Assembly Ability 
—Dec 24 ‘51, 8p* 
(Continued on page C44) 
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MAKE YOUR PUNCH PRESSES 





Roll Feeds and Reel Stands 


Wittek automatic roll feeds assure an 
accurate feed (push or pull) of coiled 
material to any size or make of punch 
press. Standard units are available 
in a wide variety of models to fit all 
requirements. Simple adjustments 
permit quick change from one job to 
another. 

Several sizes of Wittek reel stands 
accommodate a range of coil weights 
up to 800 pounds—with widths up to 
12 inches. They facilitate the handling 
of coiled strip or wire for automatic 
feeding. Each reel can be adjusted 
to any angle and height. 


Power-Driven Stock Straighteners 


The Wittek stock straightener is a self-contained motor- 
driven unit for continuous straightening of coiled stock. 
It is used in conjunction with a reel stand and automatic 
feed for punch presses. An infinitely variable speed drive 
permits any desired straightening speed. The maximum 
width of stock handled on standard models is 12 inches. 





Write for recommendations 
on Roll Feeds, Reel Stands, and 
Stock Straighteners to mee? your requirements. 


W } TT E K MANUFACTURING COMPANY 


isse 4320 West 24th Place °* Chicago 23, Illinois 
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You foo... 





Thousands of users everywhere continue i toed nes 
coy catalog of ATRAX Carbide 
to specify ATRAX Precision Ground- Tools, includes selection tables 


and recommended applica- 
tions. Write today fer your 


from-the-Solid Carbide Tools. copy. 
Whether your needs are for Carbide Burs, 
Drills, Reamers, Tool Bits, End Mills, 
Special Cutters—either Stock Items 


or Specials—you'll be amazed at the 


superior cutting edges, longer 
life, better production results ATR AX : 
with ATRAX. | THE COMPANY 


NEWINGTON 11, CONNECTICUT 





ATRAX ee ae na aga 
Specify ATRAX Precision Ground-from-the-Solid Carbide Tools gall se ea Palacio 


sentative’s name in your area. 
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MACHINING DA 


48,000 interrupted * 


cuts per grind 


Haynes STeuire tools machine the main bearing re- 
cesses in 320 cast iron engine blocks between grinds. Each 
of 14 tools used in the set-up makes 150 interrupted cuts 
in each block . . . a total of 48,000 interrupted cuts per 
grind. The tools remain in operation for a full eight-hour 
shift, without chipping or spalling. Other tools tested on 
this job chipped under the constant hammering of the 
intermittent cuts, and had to be replaced in less than 
an hour. 

Standard tool bits % in. square and 2 in. long, made of 
Haynes STe.wite alloy No. 3, are used for this operation. 


HAYNES 


~abat..Oov Ss 


Only 0.015 in. of metal has to be removed when the tools 
are sharpened, and the tools can be reground about 30 
times. Then, when they are too short to be used for boring 
the main bearings, they are used to machine the smaller 
cam bearing recesses. In this second operation the same 
tools can be reground about 50 times more! 

There are four grades of Haynes STELLITE metal-cutting 
tools varying in hardness, compressive strength, and impact 
resistance. For a complete description of properties, sizes, 
and recommended operating data, write for the free booklet, 
“Haynes STeviite Metal-Cutting Tools.” 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston + Los Angeles - New York - San Francisco - Tulsa 


“Haynes” and “Haynes Stellite” are registered trade-marks of Union Carbide and Carbor Corporation 
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Heeling M-1-9-h-t-y Tow “2 


IF GRINDING WHEEL PROBLEMS HAVE YOU DOWN IN THE DUMPS, 

DON’T MONKEY AROUND. Switch to CincrinNATI (PD) WHEELS. For now CINCINNATI 

Grinding Wheels offer POSITIVE DUPLICATION—a remarkable achievement in precision 
manufacturing and quality control that can save you money . . . and increase your production. 
You'll start every day with a big smile and a spring in your step when CINCINNATI (PD) 
WHEELS are on the job. For through the Cincinnati (PD) Manufacturing Process you are 
assured Positive Duplication of the original wheel every time you reorder. “‘On grade” with a 
CINCINNATI (PD) WHEEL means all future (PD) WHEELS -will act and grind exactly alike. 
Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. 


So, let us help you see the bright side of life once more. Just contact us and 
we'll send one of our representatives—men who know grinding and grinding 
machines as well as grinding wheels. Write, wire or telephone Sales 
Manager, Cincinnati Milling Products Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. Remember— 
only CINCINNATI Grinding Wheels give you . . . 


(PD) SITIVE I | CATION 









Grinding Wheels 
A PRODUCTION-PROVED PRODUCT OF 
THE CINCINNATI MILLING MACHINE CO. 
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EMPIRE’S LUERS 
CUT-OFF BLADES... 


Precision Ground on All Surfaces 


These new Luers blades are held to precision tolerances on centrality and 
parallelism. Close tolerance grinding of all blade surfaces assures: TJ 


1. Accuracy of blade size and complete blade interchange- 
ability. 


2. Centrality of head to shank held to .0005 total. 








3. Better blade cutting edges, longer blade-life, smoother cut-off ba 
surfaces 

In addition you get all the established features of the Luers design, such 
as: hollow ground top which results in free chip action and cooler operation; 
constant side and angular clearances; resharpening on front face only. 


Standard Luers blades are available from stock in 4 grades of high speed 
steel and in 4 grades of carbide tips. Solid cast alloy blades are also 
available on customer order. 


Made under license issued by John Milton Luers Patents, Inc. 




















From the American Machinist Library 
of Tips for Top Shop Men 


N invisible boss presides over every collective 
bargaining session. He is not labor, manage- 
ment, or government—but is the customer, who 
exercises power of selection over your company’s 


products. 














C44 





1952 

298 How to Tip Tools with Prehardened HSS—Jon 
7 ‘52, 8p* 

299 Metalworking Facts for 1952—Jan 21 ‘52, 
10p 

300 How to Cast Constant-Tolerance Forming Dies 
—Feb 4 ‘52, 8p* 


301 How to Run a Drillpress—Feb 18 ‘52, 16p 

302 Calculating Form Tools—Mar 3 ‘52, 8p* 

303 How Ford Automates Production Lines—Mar 
17 ‘52, 1Sp* 

304 How to Work with Beryllium Copper Strip— 
Mar 31 °52, 16p* 

305 How Sperry Hornesses The Electron—Apr 14, 
‘52, 12p* 

306 Rules Don’t Fit Retirement—Apr 14 ‘52, 6p 
(chart)* 

307 Plastics-Equipment and Technique—Apr 28 
"52, 16p* 

308 How to Run an Engine Lathe—May 12 ‘52, 
16p* 

309 Plastiscale Prototypes Speed Ford Tooling— 
May 12 °52, 6p (chart) 

310 How Modern Gun-Drilling Improves Hole- 
making—May 26 ‘52, 8p 

311 How and Why Taps Are Precision Ground— 
Jun 9 ‘52, 8p* 

312 How Ford Extends Automaticity to Engine 
Handling—Jun 23 ‘52, 8p* 

313 How to Apply Metal to Glass and Ceramics— 
Jul 7 ‘52, 8p* 

314 How to Bend High-Strength Extruded Shapes 
—Jul 21 “52, 8p* 

315 How to Machine and Finish Stainless Steel 
—Aug 4 ‘52, 16p* 

316 Alco Tooling Assembles The M-47 Hybrid— 
Aug 18 ‘52, 8p* 

317 Don’t Overlook Operator Safety in Press Tool 
Design—Sep 1 ‘52, 14p 

318 Men of “Parts” Watch Machines Work at 
Sylvanio—Sep 15 ‘52, 24p* 

319 How to Cut Overhead Costs—Sep 29 ‘52, 12p* 

320 How to Maintain Heat-Treating Equipment 
—Oct 13 ‘52, 12p 

321 How to Run a Grinding Machine—Oct 27 
‘52, 16p* 

322 How to Grind Titanium—Noy 10 ‘52. 12p 

323 Curtiss-Wright Boosts Output with Machin- 
ability Data—Nov 24 ‘52, 8p* 

324 Improvements in Press Automation at Ford 
—Dec 8 ‘52, 10p* 

325 Noise—A Shop Problem—Dec 22 ‘52, 8p* 


1953 


326 Optical Gaging—Jan 5 ‘53, 16p 

327 1953 Metalworking—Jan 19 '53, 16p 

328 Every Man His Own Inspector at Graflex—Feb 
2 ‘53, 20p* 

329 How to Run a Milling Machine—Feb 16 ‘53, 
16p 

330 Non-Destructive Testing Reveals Casting De- 
fects—Mar 2 ‘53, 8p* 

331 How to Control Shop Costs—-Mar 16 ‘53, 16p* 

332 How to Understand Plain Carbon Steel—Maor 
30 ‘53, 8p* 

333 How Sylvania Fashions Fluorescent Fixtures— 
Apr 13 °53, 20p* 

334 How Dixie Powers Fighting Tanks—Apr 27 
‘53, 10p 

335 How to Handle Chips G Trimmings—May 11 
‘53, 24p* 

336 When You Drill an Oil Well, Every Bit 
Counts—May 25 ‘53, 10p* 

337 Cure Protective-Atmosphere Troubles—Jun 8 
‘53, 16p* 

338 The Steamer is Still With Us—Jun 22 ‘53, 
10p* 

339 Impect Extrusions of High-Strength Aluminum 
—Jul 6 ‘53, 12p* 

340 How Delco-Remy Cold-Forms Metal—Jul 20 
‘53, 8p 

341 How to Revamp a Modern Plant—Aug 3 ‘53, 
llp 

342 A Practical Manual of Hard Surfacing—Aug 
17 ‘53, 16p* 

(Continued on page C48) 
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grind 2 faces and radius on 1/2’ x 1’ carbide insert in 3-1/2 


minutes automatically ... repetitively ... without 


variation... without heat checks... without manual assistance! 


Elox Electrical Discharge Machining of single point tools is an 
electronically controlled push button operation. Variable 
human elements are completely eliminated, guaranteeing 
every tool sharpened identical as to finish, radius. 


Grinding is done with a brass wheel to any pre-determined 
* specifications. Every tool repetitively uniform! 
ae Advantages of Elox Uni-Form Tool Grinding: 
Permits use of standard blanks 


Every tool is identical as to radius, finish 
woul Increased tool life 
cae More regrinds per tool 
Y michigan Eliminates diamond wheels 
Carbide and tool shank are ground simultaneously 


N. Rochester Road Averages 40% labor savings 
Clawson, Michigan 


DEMONSTRATION CENTERS: 
Plant—Clawson, Mich. " 3 
45 Broad Ave., Palisades Park, N.J. See Elox Uni-Form Single Point Tool Fixture 


1907 W. Monterey, Chicago, Ill. in operation at Elox Demonstration Centers. 
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production begins with 


It takes the right machinery to build your product rigni! 
Columbus Die-Tool individually designs and builds tools, dies, 
and special machinery to produce your product alone. This gives 
you the advantages of lower operating cost, greater production 
and a higher quality product. 


Let Columbus Die-Tool’s more: than 46 years of designing 
and engineering experience go to work for you. Contact CDT 
today about your special die, tool and machinery requirements. 


®@. O. BOX 750 COLUMBUS, OHIO 
_ ESTABLISHED 1906 __ 
~ aa > “= ee ITE en nd a C4 FR OO 


_ Manufacturers of 
GS. @ FIXTURES © BUILDING MACHINE TOOLS COMPLETE 
SPECIAL TOOLS @ UNITS FOR MACHINE TOOLS 


‘Cotunbus Die Teal | 


AND MACHINE COMPANY 


Tapping Attachment will 
CUT YOUR COSTS MOST? 


multiple spindle / 





\ general purpose 


* Handles widest range -No. 0 to 





* Adjustable torque contr 
protects taps over entire range 





high speed / 


* Completely automatic control of 
rapid approach, tapping, reversal 
and withdrawal 

* Adjustable rate of spindle 
approach and depth control 























\ gece ase Screw 
, ELS any drill pre 
a precision tapping machine 


* Automatic el lectr ical controls for 
any tapping job 





Impiete 


ants. Wr 


MANUFACTURING CO 


4238 W. Kinzie Street + Chicago 24, | 
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For the heaviest cuts that the biggest milling machines can pull. 


OK Face Mills, size for size, have more weight, more sub- 
stance, more beef in the body. And blades are huskier with 
a greater proportion of carbide available for cutting. It is a 
proven fact these cutters remove more metal in a given 
period than other cutters which are complicated and weak- 
ened by recesses for screws, pins, gibs or locking devices. 
OK cutters consist of just two components — the body and 
the blades. Blades are simple wedge-shaped* blocks, ser- 


rated on one face with matching serrations in the body. They 
are solidly seated by a driving fit, easily extracted with a 
drift, and stay put under the fastest speeds and heaviest 
feeds. The simple strength and ruggedness permit the place- 
ment of more blades in the fine pitch series and heavier 
blades in the coarse pitch series. 

You need the OK competitive advantages. Take your 
toughest job and let OK engineers have a Go at it. 


OK CUTTERS WILL OUTPULL ALL OTHERS 
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DRILL JIGS 


NOW STANDARDIZED for 
DRILLING, REAMING, TAPPING 


9 sizes — 
5 combinations per size — for 
hole patterns 3" through 15" dia. 


Standardization makes for quick de- 
livery and attractive price. Only a few 
minor parts need be yg. Speed ve 
machining operations. opera 

merely feeds the parts— the Zagar 
Self-clamping Drill Jig does the rest. 
Zagar drill jigs are now “off the shelf”. 


S Sd & 





Zager drill jigs can be used in con- 
junction Zagar gearless multiple- 
spindle drill heads to ream, drill, and 
tap on standard drill presses and tap- 
ping machines. Or, Zagar can quickly 
supply the complete “package” unit. 
& * * 
Write for New Bulletin X. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD., CLEVELAND 23, O. 


TOOLS For 
INDUSTRY 


and SPECIAL MACHINERY 

















343 How to Understand Alloy Steels—Aug 31 ‘53, 
10p* 

344 Mist Cooling—Current Practice—Sep 14 ‘53, 
16p* 

345 How Crystal Structure Affects Metalforming 
—Sep 28 ‘53, 9p* 

346 Ford Bet a Billion on Tooling—Oct 12 ‘53, 
64p* 


347 A Handbook of Workholding Devices—Rotat- 
ing—Oct 26 ‘53, 16p* 

348 Apprentice Training—An Investment in Your 
Plant’s Future—Nov 9 ‘53, 24p* 

349 How GM Tooling was Reborn From Flames— 
Nov 23 ‘53, 24p* 

350 Quick G Dirty Setups Make Close-Tolerance 
Enclosures—Dec 7 ‘53, 16p* 

351 How to Understand Aijuminum, Its Alloys & 
Tempers—Dec 21 ‘53, 12p* 


1954 


352 High-Speed Trepanning—Jan 4 ‘54, 10p* 

353 How to Machine Acrylic Plostics—Feb 1 ‘54, 
8p* 

354 Coordinate Subcontracting to Meet Production 
—Feb 15 ‘54, 8p* 

355 It’s Time to Adopt Realistic Depreciation 
Rates—Mar | ‘54, 8p* 

356 Electrical-Discharge Machining—Mor 15 ‘54, 
12p* 

357 How to Choose Hydraulic Presses—Mor 29 
‘54, 12p* 

358 Small Shops Can Use Automation Too—Apr 
12 ‘54, 8p 

359 How to Work Tomorrow’s Metals—Apr 12 ‘54, 
21p 

360 Balanced Design Will Fit the Chip Breakers 
to the Job—Apr 26 ‘54, 8p* 

361 How to Understand Heat-Treating Processes 
—Apr 26 ‘54, 10p* 

362 Non-Cylindrical Contours . . 
Grind Them—May 10 ‘54, 20p* 

363 Canada . . . Metalworking’s Land of Treasure 
—May 24 54, 8p* 

364 How to Bend Aluminum Tube and Bar—May 
24 °54, 8p* 

365 Thermal Number Measures Efficiency of Metal 
Cutting—Jun 7 ‘54, 8p* 

366 Process Evaluation Pays Long-Term Dividends 
—Jun 21 54, 8p* 

367 New Look at Wormgear Hobbing—Jun 21 
‘54, 8p* 

368 Production Problems on Supersonic Planes— 
Jul 5 ‘54, 16p* 

369 How to Stretch-Form Aluminum—Jul 19 ‘54, 

2 

370 Mist Cooling Goes to Work—il—Aug 2 ‘54, 
16p* 

371 Supervisors for Tomorrow—Aug 16 °54, 8p* 

372 How Do Metals Respond to Cold Working?— 
Aug 30 ’54, 8p* 

373 Artists Sculpture Mica Dies—Sep 13 ‘54, 8p* 

374 How to Understand Annealing G Hot Work— 
Sep 13 ’54, 8p* 

375 How to Work Stainless Steel—Sep 27 ‘54, 
12p* 

376 A Handbook of Workholding Devices-Station- 
ory—Oct 11 ‘54, 16p* 

377 Numerical Contrel for Metalworking Machines 
—Oct 25 ‘54, 24p* 

378 New Tools Make ‘55, Cars—Nov 8 ‘54, 48p* 

379 How to Work Steel—Mid-Nov ‘54, 128p* 

380 Forming Integral Skins—Nov 22 ‘54, 8p* 

381 How to Prevent Rust G Corrosion—Dec 6 
54, 16p* 

382 How Tools Made the World in Which We 
Live—Dec 20 54, 8p* 


1955 


383 How to Deburr Small Parts—Jan 17 ‘55, &p* 

384 Skiving—fFeb 14 ‘55, 8p 

385 Train Diemakers—Or Die—Feb 14 ‘55, 8p* 

386 Automation for Small Shops Can Be Practical 
—Feb 28 ‘55, 16p* 

387 How to Set Up a Gaging Policy and Pro- 
cedure—Mar 14 ‘55, 12p* 

388 How to Lay Out Heot-Treating and Plating 
Departments—Mar 28 ‘55, 12p* 


. How You Can 














Zagar Gearless Drill Heads can drill vir- 
tually any number of holes af one pass. 


ZAGAR 
GEARLESS DRILL HEADS 


can drill on close centers 
AT ONE PASS— 
CLOSER THAN EVER! 


eae 
a oe 
a $ 


ZAGAR SETS PRACTICALLY 
NO LIMITS: 


Any number of holes — os many a9 
960 for example, at one pass. 


Any size—vp to 1%" diameter. 


Any hole pattern — odd shaped pet- 
terns on small or large objects. 


Any material— ferrous, non-ferrous 
or non-metallic. 

Let us apply these remarkable 
possibilities to your job and tell 
you how Zagar -Gearless Drill 
Heads can pile up profit on 
your production. 


-~ = 


Ask for Bulletin *Z” 




















ZAGAR TOOL, INC. 
24000 LAKELAND BLVD., CLEVELAND 23, O. 


TOOLS Fo: 


INDUSTRY 
and SPECIAL MACHINERY 
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389 Linear Programming—Apr 11 ‘55, 16p* 

390 Work Simplification Saves for CGO—Apr 25 
‘55, 8p* 

391 “Top Tooling on Tough Defense Items . . .” 
—Apr 25 ‘55, 8p* 

392 Tailor-Made instruments for the Greatest 
Machine Ever—May 9 ‘55, 20p* 

393 How Allison Inspects Vendor Parts—May 23 
55, 16p 

394 What Europe Knows About Iron-Powder Metal- 
lurgy—May 23 ‘55, 12p* 

395 How GE Makes Gas Turbines—Jun 6 55, 16p* 

396 How to Set Up a Plug and Ring Gage Policy 
—Jun 20 ‘55, 8p* 

397 Doorway to a Better Tomorrow—Jul 4 ‘55, 8p* 

398 Tooling and Training Tell the Tale—Jul 18 
‘55, 16p 

399 Gears Untouched by Human Hands—Aug 1 
"55, 12p* 

400 Plymouth Builds High-Production Engine Line 
—Aug 15 ‘55, 16p* 

401 How to Work Titanium and Its Alloys—Aug 
15 ‘55, 16p* 

402 1574 Companies Report ‘56 Plans—Aug 29 
55, 16p* 

403 How Copying Lathes Cut Costs—Sept 12 ‘55, 
16p* 

404 When You Redesign . . 
‘55, 16p* 

405 The Chicago Show Report—Sep 26 ‘55, 19p 

406 The World’s Biggest Job Shop—Oct 10 ‘55, 
24p* 

407 How to Work Superalloys—Oct 24 ‘55, 8p* 

408 How to Finish Stainless—Noy 7 ‘55, 16p* 


. Retool—Sept 26 





* Available in reprint form 


ROUND TABLE 


SHOW DIPLOMAS HERE 


Should a fixed minimum on education 
for shop men be set? Is it practical to 
demand a high-school diploma from a 
worker if the foreman is convinced of 
his potentialities? 


INSISTENCE on one possessing a high- 
school diploma as a requisite for employ- 
ment in machine shop or toolmaking is 
not only idiotic but stamps the one re- 
sponsible for such a policy as a mentally 
distorted, two-legged jackass. 

I've spent many years in industry 
in various capacities within the above- 
mentioned trades so I feel that my opin- 
ion bears some weight. I also enjoyed 
the blessings of education in doing my 
very best in training the youth in the 
fundamentals of engineering theory. Be- 
sides the blessings, I endured the trials 
of an educator in struggling to lead 
many of the wayward into the narrow 
path of progress. I’ve encountered the 
high-pressure brain who delighted him- 
self in the acquiring of theory as well as 
the sluggard who wouldn’t take any ad- 
vice whatsoever. I made a study of 
analyzing the makeup of the boys and 
formulated an opinion as to their fitness 
for jobs in industry. So, with that as a 
background I shall endeavor to prove 
my point that diplomas aren’t worth a 





FEED UNITS... for 
drilling and tapping MAY BE THE 


ANSWER TO YOUR Special Machine PROBLEM 


This Zegor gearless drill head and 
feed unit are drilling airplane parts. 


@ It's easy to build special 
machinery around Zagar hy- 
draulic feed units. Zagor can 
design drilling and tapping 
machinery for your specific 
requirements, or you can in- 
corporate Zagar feed units in 
your own equipment. They 
have long stroke and single 
slide design. Zagar feed units 
are built to J.1.C. standards. 
Write for technical data sheets 
on this profit-building line of 
Zagar equipment. 





4-POST RAM TYPE 


DRILLING MACHINES 
RELEASE YOUR HIGH COST MACHINE 


TOOLS FOR OTHER JOBS 


@ Zagar hydraulic drilling machines 
are designed for high speed drilling— 
for both production and limited runs. 
Zagar 4-post machines reduce high 
cost tooling, and handle a range 
of work that ordinarily necessi- 
tates the use of several different 
machines. Very important, Zagar 
drilling machines release capital 
equipment for other purposes. 
Zagar 4-post machines lower 
your capital investment. They 
quickly pay out. What, sir, are 
your production requirements? 


* * * 


Ask on your letterhead for. Bulletin “X". 
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ZAGAR TOOL, INC. 
24000 LAKELAND B1VD. 
CLEVELAND 23, QuIO 
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~___ Now—Volume die production 
: brings new manufacturing 
economy! Leaders in automotive, 
bircraft and forging industries 
fit from CUSTOM DIE’S 
proven low-cost dies for 







CUSTOM DIE COMPANY 
619 May Street 











tinker’s damn in evaluating the poten- 
tialities of an individual in industrial life. 

You can’t make a good mechanic out 
of an individual who lacks the inherent 
qualities so necessary to that end. One 
of the finest mechanics I know is a man 
who, by dint of individual eagerness, 
walked out of the sixth grade in utter 
disgust at what he considered as “tripe” 
being stuffed down his throat and spent 
two years in formal apprenticeship, grew 
impatient at the experience he was miss- 
ing and rode the rods from town to town 
until he had acquired the skill and experi- 
ence so necessary for a _ full-rounded 
journeyman. His ability and skill, plus 
the eagerness to do his best in quality 
and time results in his classification by 
me as being one of the many first-class 
tool and die makers. 

One can carry a diploma around with 
him to help him to land a job but 
were one to flash the evidence of four 
years of high-school attendance in my 
face I'd say, “Put that damn thing in 
your hip pocket and let’s get down to 
brass tacks.” Have you got a sense of 
humor? Do you have a sense of right 
and wrong? Are you able to appreciate 
the risk a manufacturer takes in his 
original investment in an enterprise? Do 
you think all workers should receive the 
same rate of pay or would you give the 
better man the most money for his labor? 
Have you the delicate sense of feel neces- 
sary to make good fits? I could go on 
for a week and ask questions relative to 
the necessary qualifications of an appli- 
cant until the diploma would be snowed 
under in insignificance. 

Just what does a high-school diploma 
signify? With all respect to the worthy 
young man who spent his four years in 
honest endeavor to acquire the basic 
fundamentals for future success, I’d like 
to give my definition of this invaluable 
piece of paper so highly rated by the 


(Continued on page C55) 

















"You'll like being an executive here once you 
get used to a 90 hour week, buck-passing 
and the crazy way the business is run." 


ANIA 


VISES. 














Back on the swivel 
base, at the bench, 
for center punching. 


Off the swivel base, 
end down for accu- 
rate marking. 





Held in same posi- 
tion but moved to 


Lifted onto drill 
ress, still accurate- 
ly in position. 


Take a job through every step with- 
out a misstep ... faster, easier... in 
a “Yankee” Vise. Work lined up ac- 
curately from bench to drill press, to 
milling machine and back to bench. 
Lifts off and on a swivel base at the 
bench. Vise squared on top, bottom, 
sides and front end for machine work. 
Easily made into handy, economical 
jig. Hardened steel block, V-grooved, 
provided with each “Yankee” Vise. 
Four sizes, with and without swivel 
base... 114”, 2”, 2%”, and 4” jaw 
widths. Your industrial distributor 
carries the full line. “Yankee” Tool 
Book FREE! 


YANKEE TOOLS, INC. 
20N West Lehigh Ave. 


Philadelphia 33, Pa. 
Div. Stanley Tools 
“YANKEE” TOOLS NOW PART OF 


ars 
THE TOOL BOX OF THE WORLD 
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Hand 
Finished! 


Yes, even in 1955 there are certain jobs that only skilled hands and sensitive 
human perceptions can do best. Precision thread lapping after grinding is 
one such job. 

Back and forth, back and forth, removing microscopic amounts of metal 
until the “‘feel’’ is right. Then an instrument check, and back to the lap. And 
so on and on until perfection is attained. 

An expensive operation? Yes. But that’s why precision lapped gages 
outwear ground only gages wherever they are used. When you buy thread 
gages, always ask, “Are they precision lapped?”’ 


GREENFIELD ap and DIE CORPORATION 


Greenfield, Massachusetts 












Learn The 


NEW ABRASIVE APPLICATIONS 


Never Before Associated 
With Finishing... 











Brightboy’s working action has pioneered 
and proved an entirely new concept in finish- 
ing. Brightboy’s wide applications enable you 
to combine operations, replace costlier meth- 








ods. 





Not until you have used Brightboy can you ap- 
preciate the range and quality of this action 
which reveals the way rubber and abrasive 
work together. Burring, finishing, cleaning, 
polishing, can be achieved in one operation. 
Time savings frequently amount to 50%! 












New Brightboy stock abrasives are available 
in grains and textures “matched” to specified 
jobs. You can depend upon their absolute 
uniformity whenever you order and re-order. 









You eliminate the annoyance, expense and delivery 
delays of made-to-order “specials”. You forget for 
good the time-wasting preparation of abrasives 
before use. 










DIAMETERS TO 8” 


Ask your dealer to recommend the Brightboy stock abrasives 

best suited to your work, and also for the new Brightboy catalog. 

Write us if he cannot supply you, or with regard to any problem 
in which finishing is involved. 





Brightboy is made in wheels, as well as in a full range 
of accessory products — rods, sticks and blocks — for 
machine and manual operations. It is available in both 
silicon carbide and aluminum oxide grains — each in 
combinations of textures and grain sizes ranging from 
extra fine to extra coarse, in soft, firm and tough rubber 
binders. 





BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th Street, Newark 7. N. J. 





America’s Pioneer Manufacturer of Rubber Bonded Abrasives 
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» 20” MODEL 
po ALL These Jobs On =. ro" mope 
waeilane Or Boring Machine- 


1%" to 52” or 3” to 108° 


v¥ Rotary Milling and Indexing 
¥ Automatic Cycle Milling 

¥ Continuous Face Milling 

¥ Cam Milling 


vy Automatic Positioning 


¥ Revolving Fixture Operations 


cnamoanrs co AOLOUUY Tables 


No setup time—no 
special equipment or 
adaptors—no feed 
connection to milling or 
boring machine! Just 
plug into electric outlet 
and it’s ready for work. 
Fast and accurate— 
an exceptional time and 
labor saver! Mail 


coupon for catalog. 


ATTACH TO 
COMPANY 
LETTERHEAD 





W. B. KNIGHT MACHINERY CO. 
3920 W. Pine Bivd., St. Louis 8, Mo 
Sar dn MODELS 
KN | G HT nitely variable feed. 
Salis 
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Send information of Power-Feed Rotary Tables. 


WwW. B. KNIGHT —eonee co. 
3920 WEST PINE BLVD. 


ST. LOUIS 8, MO. C Also send details on Knight Milling Machines 








HAVE A PERFECT 


= TAPERED 









ADJUSTABLE TAKE-UP TO ELIMINATE END-PLAY 
IN FEED SCREW ASSEMBLY. BACK-LASH CAN BE 
TAKEN UP INSTANTLY 






, @USE TAPER-CHAMP FOR 
BORING AND TURNING 
TAPER OR STRAIGHT 
SURFACES... 






















AND — TALK ABCUT LARGE OFFSET! OUR SMALL- 
EST MODEL HAS ¥% IN. OFFSET AND OUR LARGEST 
MODEL HAS 4% IN. OFFSET. 











{ Rigid end accurate * Always dependable 
Topers in EITHER DIRECTION, See photos. 
{ Used on jig borers, boring mills, ete., for 
blanking, piercing dies, drop forge dies, 
§ potterns, etc. All parts hardened ond 
{ ground + = interchangeoble shonks 


WRIT at ont =: \, Write Today! 


Catalog with complete .\) : : 
information and Sasant ‘ Ww Write fer complete information 
















ALL in 





Toolhead 

















CHANDLER TOOL CO. { ‘on construction, perf. ond 
501 Ohio Ave. : 
Muncie, Indiana, U.S.A. operation. Chandler guerantees 
A florins Head workmanship, materials, accuracy ond 
That Won't Fac« performance * Made in America. 
is T Complete 
bie ge. CHANDLER TOOL COMPANY 
Bellders of the Chandler Combined 
Boring ond Facing Tootheed 





SO! OHIO AVE. 







COMBINED BORING AND FACING TOOLHEADS 








REDUCE 


PRODUCTION 


COSTS 








Eliminat ‘ 
> Extra Operations 
, Use Spiral’s 

'. “Multiple-Operation” / 
‘.. Step Tools 





eee 


\ 
\ 





SOLID CARBIDE 
DRILL BUSHINGS 


Users report S & E Solid Tungsten 
Carbide Bushings outlast steel bush- 
ings 50 to 1. Precision ground and 
lapped to exacting finish and toler- 
ances, fabricated to A.S.A. Standard 
Designs. 

Special S & E Solid Tungsten Car- 
bide Drill Bushings are also avail- 
able. 


Carbide and High Speed 


Step drills, step reamers, milling cutters, 


seating and grooving tools, trepanning 
tools, form tools, carbide and high speed, 
made to your specs or designed by our 
engineers to fit your needs. Form ground 
with “radial relief" gives up to 500% 
more tool life, imparts smoother finishes 
on piece parts, Send for details, 


SPIRAL / 


OL COMPANY 






Hal MACHINE PRODUCTS. INC. 
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upper crust in industry. A high-school 
diploma is a rectangular piece of paper 
upon which are the signatures of various 
dignitaries. A high percentage of the 
recipients have spent four years raising 
hell in general; worn out who knows how 
many elbows in shirts and coats gawking 
at some unfortunate endeavoring to en- 
lighten them with information invaluable 
to their future success. 

There you have it, Ed, my honest 
friend. I’m with you one-hundred per- 
cent in raising hell over the powers that 
be who insist on the job applicant having 
a certificate of accomplishment in what? 
Four years of deviltry in which his time 
and the taxpayers’ money was literally 
wasted, or four conscientious years in 
absorbing valuable knowledge? How’re 
you going to tell? Let the head office 
wake up to the fact that they are over- 
looking the untapped reservoir of mechan- 
ical potentialities when they turn down 
an applicant worthy of the job. They 
are inflicting a great injury to the me- 
chanical profession when they insist that 
an applicant for a job as a machinist or 
a toolmaker have a diploma in his pos- 
session. 













in Tungsten Carbide 






@ From the simplest standard tip to the 
most complicated tool built to your 
specifications or prints, Willey’s service 
insures your complete satisfaction. 

We specialize in “Specials” —so send 
your prints for prompt quotes and de- 
livery dates. 

Catalog on Request 


J Homewood 


Burbank, Calif WILLEY’S CARBIDE TOOL CO. 


SOLE MAKERS OF WILLEY'S METAL 
SHOW DIPLOMAS 1342 W. Vernor Highway Detroit 1, Michigan 


May I Have the privilege and honor of 
entering publicly into this ever controver- 
sial question of—‘“Engineer-Supt Versus 
Up-from-the-Ranks Boss?” All I have 
read on this subject has come from more 
or less big-wigs; those in the upper eche- 
lons. Allow some words please from a 
little man. I am just a $12,000-a-year 
journeyman tool machinist with nary a 
bit of supervision to my credit, but yet 
I would like to voice my humble 
opinion. 

Of two different loyalties, take twenty 
votes and the score will invariably end up 
a tie; and so what have you got? Not a 














FOR LESS THAN $40 YOU GET 12 SETS, EACH SET GROUND READY TO GO 


Men would not accept either idea at first... 
INSERT CHASERS SAVE UP TO 33% 


Insert chasers are like safety razor blades: they cost so little that you 
can throw them away when dull. Or, for utmost economy, you can 
resharpen them over and over again. Only a flash grind is required. 
For less than $40 you get a dozen sets of %—16 insert chasers, each set 
ground ready to go. You will be amazed at the quantity of threads they will 

Peep ores Pali cut, even to Class 3 specifications, with a minimum of downtime. 

FREE: “Selecting the Proper Die Head for the Job” 

"We're retiring gradually so it won't be 


such a shock when we reach sixty-five." THE EASTERN MACHINE SCREW CORPORATION 20-40 Barclay St., New Haven, Conn. 
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ROTARY BUSHINGS 


FOR 


DRILLING 
CORE DRILLING 
ROUGH 


AND 


FINISHED BORING 





The inner race of the GATCO 
bushing rotates with the tool, 
piloting the tool accurately 
below or above the work—or 
both. 


Eliminates expensive tool 
construction — Reduces tool 
wear—Prevents seizure and 
pilot breakage — Especially 
adapted where precision is 
required. 





W rite for full information and prices 


GATCO ROTARY 
BUSHING CO. 


42322 ANN ARBOR RD., U. S. 12, PLYMOUTH, MICH. 
Telephone PLYMOUTH 1472 








pis je Money, 


00 THAT JOB 
2 “il Ind on ano BETTER 


se " ap ose MILL f 
} y\y\p 


Db yl Youu FIND IT 4 
lp DETAILED, WELL /LLUSTRATED, 

SUGGESTIVE ANO. (INFORMATIVE . % 
Vy IT INCLUDES LOW REGRINOING PRICES 


A 
YES, A SEVERANCE MIOGET MILL MAY (WELL. so.ve YOUR 
PROBLEM AND SAVE YOu , \F YOU MUST REMOVE 
GATES, FINS, AND RISERS ; BREAK SHARP CORNERS AND 
EDGES: MACHINE CARBON ; FINISH CASTINGS OF ANY MATER- 
AL} SWORK FILLETS, RADI}, AND GROOVES ; DEBURR OIL HOLES; 
BLEND WELDED AND ASSEMBLED PARTS: REMOVE FLASH : 
SMOOTH WELD BEAOS ; OR ANY OTHER SIMILAR OPERATIONS 


RANCE MIDGET MILL SET NO. 77. IS A POPULAR SET 
OF '/2" DIAMETER, '/4" SHANK, HIGH SPEED MIDGET MILLS. 
MAKES A FINE GET-ACQUAINTED-SET AND WILL COVER A 
BIG MAJORITY OF YOUR NEEDS FOR THIS TYPE TOOL . 
LEAFLET NO.65! GIVES DETAILED INFORMATION AND PRICES 
ISK FOR /T TODAY / 





TOOL INDUSTRIES INC. 
726 lowa Road e Saginaw, Michigan 











55% of U. S. machine tools are 
10 or more years old 


In 1953, 55% of the 1,941,612 machine tools 
, used in metalworking plants were 10 or more 
years old. How old are your machine tools? 




















C56 





> aS | 
STEEL BLUE 


Stops Leases <7 
making Dies and PL» 


somenrs. vig 


Popular eee pm is 
8-oz. can fitted with 


Bakelite cap holding 
brush f 


puovente asl g an _~ 
creases efficiency and 
accuracy. 


THE DYKEM COMPANY 
23018 North 11th St. ¢ St. Louis 6, Mo. 








END NIGHT CLEANUP & MORNING NG 


DYKEM HI-SPOT BLUE Me. 107 is used to locate high 
when scraping bearing surfaces. As it does not 
‘eth Intensely blue, sm saving 
scra r’s me. ° 
ras , transfers . No grit; 3 nonin 
ous to metal. Uniform. Available in 
Wee tubes three sizes. Co = your e 
Write for free sample tube on company 
THE DYKEM CO., 2301 BNORTH TITH ST., ST. LOUIS 6, MO. 
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David and Goliath battle, but something 
quite different. How else is an engineer 
to argue but in his favor, and how else 
the practical man to argue but on his 
own behalf, and yet, let’s analyze the 
situation; both of them cannot be right. 
Their respective camps are automatically 
chosen by nature of their status quo. 
Chance, not choice enters here. I 
champion the cause of the practical man 
not only because I am one myself, but 
because of the truth of the matter. As 
even the way to Heaven and Hell cannot 
be agreed upon, there will always be that 
which is called the “Versus”; thus causing 
the pro and con of a thing. 

This pro and con is not a mere matter 
of opinion. No mortal on earth can 
voice an opinion strictly as a neutral. 
He has his influences. By merely being 
in existence, he is subject to many influ- 
ences, and thusly becomes either biased 
or prejudiced in all manner of things. 
Take the shop man and then the engineer 
for instance. There is jealously on one 
hand and contempt on the other. The 
soiled-hand shop man is jealous of the 
white-collared and educated sheep-skin 
holder engineer. The clean-finger-nails 
engineer holds contempt for the more 
crudely spoken but naturally far more 
capable do-it-yourselfer, practical shop- 
man. They both come by these feelings 
naturally, due to their different ways of 
life. 

An answer to a question is invariably 
influenced by the way of life of the person 
who answers the question. To truly be 
able to evaluate an answer of a controver- 
sial nature, it must be taken into consid- 
eration just who is the person answering 
it. As a man who has started from the 
bottom up, learning things the hard way, 
[ believe in first things first, and am per- 
fectly willing to analyze my answer from 
the other person’s standpoint. So—he 
may say—who are you and what makes 








‘Ever have any curiosity about where the 
money | stuff in your pay envelopes comes 
from, Joe?" 
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SPECIAL CUTTING TOOLS 
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Ty, PROBLEMS 


PROFITS 





Next time you’re up against a tough tooling 
problem, call in the man who can give you the 
right answers fast . . . your nearby Gorham Field 
Engineer! He’s an expert in special cutting tools 
. and he’s ready to provide a complete en- 
gineering service to determine your exact 
tooling requirements. He starts with your prod- 
uct, sketch or idea. He surveys your production 
operations and available equipment. He con- 
siders work material properties and desired 
finishes and tolerances. He plots proper machine 
feed, speed and method of tool driving. Then 
he develops practical design and engineerin 
specifications for special cutting sale metal- 
lurgically “tailor-made” for your application. 


His recommendations are backed by Gorham’s 
unmatched facilities, which include three fully- 
equipped modern plants, a large Engineering 
and Metallurgical staff, and a force of field ap- 
plication engineers in principal industrial 
centers, coast-to-coast. All are dedicated to fur- 
a prompt and profitable solutions to your 
special tooling problems. Gorham-engineered 
“specials” are turning problems into profits in 
thousands of plants every day . . . why not let 
them do the same for you? If you haven’t met 
— nearby Gorham Field Engineer, write for 

is name, or send details of your problem direct 
for recommendations. 


yehan TOOL COMPANY 

~ “EVERYTHING IN STANDARD AND SPECIAL CUTTING TOOLS” 
144400 WOODROW WILSON . DETROIT 3, MICHIGAN 

WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
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...0f chromium or chromium tungsten oil hardening 
steels having greater wear resistance than that of 
regular carbon water hardening steels. 


Heat treated in neutral atmosphere, electronically 
controlled under automatic timing. 


Accuracy * Concentricity * 20% Longer Service 








Precision controlled heat treatment and 
grinding. Made from high alloy steel. Initial 
high qualities are not reduced by grinding 
and resharpening. - 

Head, headless, also “ball lock” types, 
available in standard sizes from stock. Quick 
delivery on special sizes. 


vp 







“Swing away” top plate for faster 
and easier loading. 

Back of fixture machined square to 
base for 90° operations. 

Available in full range of standard 
sizes and with top plates in several 
styles. 





















From the American Machinist Library 
of Tips for Top Shop Men 


nu: a good reputation in your community. 
Morale and efficiency usually are high in the 
plant that is known as “a good place to work.” 
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you qualified to give a scholarly answer? 
Well, I don’t claim qualifications other 
than the very strong desire to always 
be right. 

Now, as for)my answer to the question 
under discussion, I would say—all 
geniuses are crack-pots, but all crack-pots 
are not geniuses. By the same token, as 
a saying of parallel—all good job shop 
men can become fine engineers, but all 
fine engineers cannot become good job 
shop men. To further my point, I have 
many times come in personal contact 
with an academician of high caliber who 
couldn’t even use a screwdriver. In other 
words, a paper mechanic. Plumbing fix- 
tures should be designed by a man who 
knows what the score really is, with a 
combination of technical and practical 
knowledge. Not by a man who has 
never had a pipe wrench, because 
just knowing what a pipe wrench is, does 
not suffice. A paper mechanic just hasn’t 
got what it takes, as is proven by the 
fact that there are countless instances 
where theory and practice just don’t jive. 

As a final statement though, the way / 
see it, this shop man versus engineer 
business, can be said to be “an agreement 
that will never be reached.” 

R L Newton 
Detroit, Mich 


SHOW DIPLOMAS HERE 


Micur just as well face it, men; we are 
now living in an age where the finishing 
of high school is the equivalent to the 
finishing of 9 grades a few years ago. 
Perhaps it is our speeded-up living that 
makes it necessary to have a high-school 
education in order to know enough to 
hold any job. Nevertheless it is now 
widely accepted that for any job, except 
perhaps that of a janitor or yardman, 
a high-school diploma is a must. 

Is it right? The answer can only be 
found in the work of each individual. 
But who today has the time or the money 
to pay the wages to an employee while 








"Ah, before | take up any more of your val- 
uable time, what is the fee for your opinion, 
Mr management consultant? 
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finding out? So it is necessary to try to 
eliminate all who would probably fail. 
Sure, some of those who have gone 
through high school will fail on the job 
also. Who can tell, but at least a partial 
weeding-out process has been accom- 
plished. 

Remember that we are now living in 
an era of the highest standard of living 
that has ever been achieved. Along with 
this fewer children are working due to 
our present laws prohibiting the employ- 
ment of children of 10 or 12 years. 
Therefore, these children remain in school 
longer and eventually will complete high 
school, or many of them will. 

If we continue to live at the pace we 
do now, and enjoy other advantages of 
improved social life, then expect in an- 
other 50 years to see nothing but college 
graduates in your toolroom. In fact 
many companies today are setting up 
standards of at least two years of college 
on many jobs. Why? One reason is 
that the better the background of tech- 
nical data the better the individual and 
the quicker he can respond to the com- 
pany requirements. This means less 
money paid to train men and less money 
means lower prices and more sales. Quite 
a complex feature, but one which cer- 
tainly will come some day. 

In fact, today we find certain sections 
of the country demanding a Master’s 
degree instead of a BS in Engineering 
before they will hire a graduate from 
college. Claims are that only the bright 
students get Masters’ degrees and those 
who do not are not qualified to hold top- 
level jobs. This is a fallacy since it is 
far more likely in many instances that the 
fellow who stays on in college to take a 
Master’s degree is the chap with sufficient 
money, not the equally bright student 
who has earned his way. Nevertheless 
the man with a mere degree is ruled out 
much the same as Ed’s man is ruled out 
because of the fact that he has “no 
Master’s” or in Ed’s case “no diploma.” 

Diplomas do not make the man but 
diplomas are the guide now being used by 
Personnel Departments. They are a help, 
in many instances, in trying to place indi- 
viduals in the proper spot based on com- 
pany policy. 

Look for at least the high-school 
graduate for your workers’ background. 
These people will be able to read blue- 
prints and figure angles (we trust) and 
this is surely needed in our modern way 
of operation. 

Charles D Townsend 
West Hartford, Conn 


SHOW DIPLOMAS HERE 


ESTABLISHING minimum educational re- 
quirements for new personnel is a delicate 
task. It is not practical to set a standard 
for the entire shop. Various positions 
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THE COMPLETE LINE 


OF QUALITY CHUCKS 





Horton’s complete line gives you a constant oppor- 
tunity for new business. There’s a Horton chuck for 
every customer’s application. 


And Horton quality assures repeat sales. Not only 
does Horton provide the right chuck for every job, 
but Horton’s extra built-in features guarantee 
longer lasting accuracy and satisfied users. 






Ask your Horton representative about 
the complete Horton story, or write direct 
for your copy of “Our Sales Policy’. 






“Ss 


WINDSOR LOCKS, CONN. 










demand specific educational requirements. 
It is not easy to determine how much 
a person learned by attending school. 

Many high-school graduates do not 
know how to read or write. They at- 
tended school for the required length of 
time and read the required amount of 
comic books to pass the course. Now 
that they have a high-school diploma in 
their possession, it is no longer necessary 
for them to study or learn anything be- 
cause the engraved certificate states that 
they know everything. 

Many fellows learn more in two years 
at high school than most graduates pick 
up in four years. The personnel man- 
ager is glorifying his job if he only hires 
high-school graduates. 

In spite of the large graduating classes 
from the high schools, my guesstimate 
would be that they only represent one- 
third of the amount that started. If my 
guess is close, then for every graduate 
who applies for a job there are two appli- 
cants who are not graduates. The two 























COMBINATION ROTARY 
TABLE and ANGLE PLATE 


2-IN-1 FIXTURE 


As a Rotary Table, Hand 
operated or may be Power 
Driven for work in any position 
parallel to table, or at any 
angle up to 90 degrees. As an 
Angle Pilate, Hand operated, 
for work in any position poral- 

, lel to table—or at any angle ay Milling ot ony 
Net Weight up to 90 degrees. For difficult angie Drilling and Boring 
Approximately—125 pounds  °gulor machining operctions. = Ajj Angular Set-Ups. 














HELICAL GEAR 
SPEED REDUCERS TURRET 


- STYLE D.R.H. non-graduates probably have two to four 

e@ RATIOS 10 10 1 more years’ experience than the diploma 
10 52 10 1. holder. 

e@ HIGH GRADE hast ch : : ; 
IRON CASTINGS. Practi Op experience is more im- 


portant than book-learning on the shop 
level. The foreman should insist on get- 
ting men with experience rather than 





RUNNING UNIT a diplomas. The shop does not have a 
@ OIL TIGHT CASE. ‘ame on Rasta oom caste system, like the office. The men 
Simplicity of design and construction allows assembly of either Engine Lothe, Turret Lathe respect each other for their present 
SINGLE or DOUBLE REDUCTION UNITS, left hand or right couihentin.’ Sts tli x hes achiouseients - rather /Geitt elecadion ae 


racy can never be impaired by past laurels. They do not judge a man 


Send for special illustrated printed matter covering many other " , < . , . , 

Gears, Werm and Worm Gears, Spiral Bevel and “Combination rec henge Rem aig by his diplomas or what big things he did 
Bevel I . ilable i jarge P 

wrtety of shee and’ heres ‘pueere’ Cars: “iiso data on all other DOES NOT RAISE UP WHEN while employed somewhere else. 

Gison products shown here. 


INDEXING. Frank J Zarnowski 


SEE OLSON FOR ALL YOUR GEAR Rutherford, NJ 


AND SPEED REDUCER EQUIPMENT 


OLSON Industrial Products, Inc. SHOW DIPLOMAS HERE 


Is IT WISE to set a minimum on the edu- 


40 WEST WATER ST., WAKEFIELD, MASS. | cation required for a job in the shop? 
Such a policy might be desirable. It 
would not be practical. Like most prob- 














From the American Machinist Library 
of Tips for Top Shop Men 


LAVERY was not abolished by Lincoln. He did 
end physical slavery, but man himself must end 
mental slavery to habit. Education will help, but the 
real problem is to breed a race of open-minded, in- 














quiring men who welcome the chance to wonder, to 
question and to analyze—then to take a chance on 
a new idea that looks sound. 





"Yes of course | understand about jurisdic- 
tional rights but I'm sure the carpenters 
wouldn't mind if you drive just one nail.” 
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lems in human relations there is no defi- 
nite solution to this one. 

It is a luxury to demand that every 
shop worker have a high-school diploma. 
Competition for loyal, willing, industrious 
workmen, the monotony of many repeti- 
tive operations, and the insecurity of those 
with comparatively short job service make 
the requirement of a high-school diploma 
a handicap to some enterprises. 

A diploma does not necessarily certify 
that one has high character, the ability 
to get along with people, a willingness 
to give an honest day’s work for an honest 
day’s pay, the mental and physical 
stamina to be on the job every day, 
or the capacity for self-development so 
essential for industry to provide leader- 
ship for itself and the community. 

Yet, to merit a diploma one has to 
have something on the ball. The graduate 
has accepted responsibility, respected 
authority, stuck to it, and finished what 
he started. 

The odds favor the man with the 
diploma. It is a certification that one 
has developed his capacity to become a 
better citizen, a more useful member of 
society, a more versatile workman. The 
man without the diploma may be another 
Lincoln, Edison, or Charlie (GE) 
Wilson. The odds are even greater against 
this. 

There is little, or no, social injustice in 
discriminating against the man without 
the diploma, or its equivalent. This 
wonderful country of ours offers excellent 
educational opportunities to all. High 
schools have evening sessions. Indus- 
trial shops have staggered shifts. Shift 
preference is easily given to those who 
are serious about completing their high- 
school education. 

Both public and private institutions of 
learning offer many excellent corre- 
spondence courses. Study at home plus 
experience on the job rapidly develop a 
man’s capacity to think for himself and 
to make the most of the opportunities 
presented to him. 

In the final analysis business is an 
instrumentality of society. It is operated 
by people for people. Enterprisers have 
social obligations which they are ready 
and willing to assume. In the shops of 
industry men are striving to earn a living 
and build a life. Management wants 
them to be successful. Successful people 
are good competitors. The more educa- 
tion the men in the shop have, the better 
will be the competitive position of an 
enterprise. 

Today having a high-school diploma 
is uormal; in the future having a college 
degree will be normal. Young people are 
convinced that it is to their benefit to 
have a high-school diploma. An incident 
proving this point happened this very day. 

The son of a friend of mine had quit 
high school to join the Army. He re- 
cently returned home. A month ago he 
was determined to go to a vocational 








De-Sta-Co Toggle Clamps are extremely flexible in their application and are easily 
adapted to work-helding problems in drilling, milling, reaming, boring, welding, 
bonding, machining or other production processes. You get more production with 
fewer rejects at lower tooling costs when you tool up with versatile De-Sta-Co Toggle 


Clamps. 


Parts are held firmly in perfect alignment, insuring precision from the first 
piece to the last, with smooth, fast, powerful action, clamping and releasing in 
split seconds. Your fixtures cost less when they’re designed around these low-cost 


work-holding tools . 


. . reduce labor costs of ordinary methods. 


Your nearby "De-Sta-Co” Distributor stocks more than 60 models for your 
convenience. Contact him at address below or wrife us for complete catalog. 


ALABAMA 
Dixie Type & Supply Co. 
930 N. 6th Avenue 
Birmingham 4 
ARIZONA 
Norman S. Wright & Co 
2645 E. Adams Street 
Phoenix 
CALIFORNIA 
Norman S. Wright G Co 
1361 Abby Street 
Fresno 3 
Norman S. Wright & Co 
625 N. Alvarado Street 
Los Angeles 26 
Norman S. Wright G Co 
1015 Folsom Street 
San Francisco 3 
GEORGIA 
Pye-Barker Supply Co 
231 Pryor Street, S.W 
Atlanta 3 
ILLINOIS 
George A. Rieke 
Woodworkers’ Tool Works Inc 
222 S. Jefferson Street 
Chicago 6 
INDIANA 
General Supply & Tool Co 
140 S. Senate Avenue 
Indianapolis 4 


IOWA 
Globe Machinery & Supply Co 
401 E. Second St 
Davenport 


KANSAS 
H-H Tool & Supply Co 
111 W. 2nd Street 
Wichita 2 
MASSACHUSETTS 
F. H. Robertson Co., Inc 
420 Broadway Avenue 
Malden 48 


MINNESOTA 


a Machinery & Supply Co 


1001 Washington Ave. S 
Minneapolis 1 


MISSOURI 
Ernst Machinery Co. 
1606 Oak Street 
Kansas City 4 
H. O. Monahan 
1007 Yale Avenue 
St. Louis 17 


NEW YORK 
Acme-Donneman Co., Inc 
45 West 18th Street 
New York 11 
Root-Neal Co 
64 Peabody Street 
Buffalo 10 
Fink Tool Co 
972 Clinton Ave. S 
Rochester 20 
M._J. Kelly Supply Co 
323 £. Water Street 
Syracuse | 


OHIO 
F. N. Cuthbert, Inc 
2909 Detroit Avenue 
Toledo 10 
Die Supply Company 
1400 Brookpark Road 
Cleveland 14 
Die Supply Sales Co 
311 Vermont Street 
Dayton 4 


OREGON 
Norman S. Wright & Co 
1932 S.W. Water Street 

Portland | 


PENNSYLVANIA 
Paul J. Fleming & Son 
907 W. Wagner 
Philadelphia 41 


TENNESSEE 
Mr. Ralph Landrum 
1107 Granada 
Nashville 6 
Lewis Supply Co 
477 S. Main Street 
Memphis 2 


TEXAS 
Tool Supply & Engrg. Co 
1901 Canton Street 
Dallas | 


WASHINGTON 
Norman S. Wright & Co 
125 S. Stevens 
Spokane 4 
Norman S. Wright & Co 
233 Ninth Avenue, North 
Seattle 9 


WISCONSIN 
Triplex Supply Co 
830 N. Third Street 

Milwaukee 2 


ONTARIO 
Williams G Wilson Ltd 
11 Front Street, East 

Toronto | 
Williams & Wilson Ltd 
1465 Tecumseh Bivd., E 

Windsor 


QUEBEC 
Williams & Wilson Ltd 
544 Inspector Street 
Montreal 3 
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Check List for Handy Literature on 


BOKUM 
BORING 
TOOLS 


To help you select the right tool for 
the job you have, Bokum has prepared 
a complete list of catalogs and tem- 
plate drawings covering Bokum prod- 
ucts. Here is a handy check list—write 
for the copy, or copies you need: 
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in Broovig al tools Nos, style A & BS: siyie A, 6 8 seed 
ing fixture "tools hs ten. CO eee sa ancl 












Bokum tools are available in high speed steel, carbide-tipped and solid tungsten 
carbide. Applications: boring, recessing, chamfering, undercutting, serrating, 
burring, boring and facing, centering, end 
radius forming, form relieving, boring and 
chamfering and many others. 4900 


14775 Wildemere Ave., 
Detroit 38, Mich. 


BOKUM TOOL CO. 











KUTMORE adjustable HOLLOW MILLS 











NEW! available NOW! 


The Midget Floating Holder Hollow Mill, 
flange type, has micrometric adjustment, and 
is designed to permit easy compensation for 
any spindle misalignment. 





WRITE TODAY FOR CATALOG 20-AM 


It shows complete line of adjustable 
hollow mills. Our engineering depart- 
ment is at your disposal for special 
requirements. 











CARL WIRTH & SON, INC. (°° CUlNos Ave ™ 





C62 





school to learn to become an automobile 
mechanic. This evening his mother told 
me that he had changed his mind. “My 
son,” she said, “has been persuaded by 
his friends, the gang that hangs around 
the town wharf and goes lobster fishing 
with him, that he should complete his 
high-school education before trying to 
learn a trade.” 

Unfortunately industry cannot be as 
choosey as the senior “bobby soxers” 
that hang around the town wharf. Our 
friend Ed, in his insistence on his right 
to waive the high-school diploma re- 
quirement, may have much more vision 
than we presently realize. 

Industry is facing a great labor short- 
age. Our population is rapidly increasing. 
The percentage of children and those of 
retirement age will be greater than the 
percentage of those within the twenty-five 
to forty-five age bracket. Those between 
sixteen and twenty-five will be going to 
high school, college, or will be in the 
armed forces. 

Industry will be forced to try to get 
more than its share of men from the 
sixteen to twenty-five age group to man 
the machines in the factory. They won't 
get them from the armed forces. They 
won't get them from the colleges. They 
can attract them from the potential pool 
of high-school students by high wages, 
immediate cash, an immediate satisfaction 
of material desires—new cars, good 
clothes, “date” money. 

If this is done, and I have an idea that 
it will be, shop workers will be encour- 
aged to complete their secondary educa- 
tion by going to evening school or by 
taking correspondence courses offered by 
the various State Departments of Educa- 
tion. 


Society believes in education. It also 


wants satisfaction for its material needs 
Having high ideals in a 


and desires. 











"Now no more accidents! Can't you see 
it reflects on me every time one of 
you guys gets knocked off around the 
plant?" 
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pragmatical world can sometimes be em- 
‘barrassing. 

A solution to our problem would be 
to “prefer” shop workers with a high- 
school diploma, but to take the advice of 
foremen, such as Ed, when they recom- 
mend the employment of a suitable 
worker who lacks the desired educational 
background. We have great faith in the 
value of education, but, as members of 
the “Round Table” we have greater faith 
in Ed’s down-to-earth judgment. 


P A Seward 
Swampscott, Mass 
a oe 


SHOW DIPLOMAS HERE 


THE EARLY experiments of Frederick W 
Taylor clearly demonstrated what scien- 
tific selection and placement mean, both 
to the worker and to his employer. Before 
any selection can be made it is necessary 
to set up job requirements. Educational 
requirements will constitute an important 
part of these job prerequisites, but in no 
case should the possession ofa diploma 
of any kind automatically mean the per- 
son will be hired. The diploma is a 
physical manifestation of the person’s 
formal education, but schooling consti- 
tutes only a small part of each one’s 
store of knowledge and is not a measure 
of intelligence. 

The effectiveness of any personnel pro- 
gram must rest ultimately upon the suc- 
cessful selection of the employees and the 
proper direction of their energies into 
efficient activities. Sources of labor may 
be adequate and methods of recruitment 
may be effective, but these will not suffice 
to assure: loyalty and stability of the 
working force. The peopie chosen must 
be properly placed. The most effective 
machinery is available to all manufac- 
turers. 

The main difference between the suc- 
cessful and the unsuccessful plant is the 
human element by which the machinery 
is operated. Proper selection of the help 
not only enhances the potential efficiency 
of the organization but directly elimi- 
nates much of the economic waste in- 
volved in antiquated methods of choosing 
employees. Estimates indicate that it 
costs anywhere from $25 to $200 to hire 
and train a new worker for his job, and 
in operations where valuable material can 
be easily spoiled by inexperienced 
workers, the expense is even greater. 
Men and women doing the interview- 
ing cannot select and place applicants 
successfully unless they know the nature 
and requirements of the positions to be 
filled. Job analysis and job specifications 
must precede proper selection and place- 
ment. The more complete the details 
available concerning specific jobs, the 
more nearly correct will be the selection 
and assignment of workers. In the 
proper adjustment of personnel to its 
duties and responsibilities the specific 
requirements of the job are as important 





Walker Does Tt regatu- 


Model 836 Universal Vacuum Chuck 





The evolution of a satisfied Walker customer: 


|. Problem submitted to Walker technicians (75 
years’ leadership in special designs for chucks). 


2. Theoretical research and discussion. (Walker 
engineers are scientifically trained and are spe- 
cialists). | 

3. Practical working models. (Walker engineers 
and shop men make actual to scale working 
models.) Here is where the application of true 
scientific principles is utilized. 

4. Customer proposal based upon years of ex- 
perience and a combination of engineering study 
and practicability. 

5. Conclusion: Another Satisfied Walker Cus- 
tomer. 


ACTION—RESULTS—SATISFACTION 


CHUCKS: Rectangular, Swiveling, Rotary, Vacuum, Special Types e 
Demagnetizers @ Planer Parallels 





0.S. WALKER Co. inc. 


WORCESTER 6, MASSACHUSETTS 
Original Designers and Buitders of Magnetic Chucks 

















From the American Machinist Library 
of Tips for Top Shop Men 


NLY two of your possessions increase in value 

proportionally with price inflation. One is time, 
the other knowledge. You can employ both produe- 
tively to build security, or squander them. 





American Machinist e MID-NOVEMBER, 1955 


C63 














Be 

COMPLETE LINE 
OF STANDARD 
CARBIDE TIPPED 
COUNTERBORES 












Standard tungsten carbide tipped cutters Improved flute design provides better chip 


in both Pin and Radial Drive are now disposal and longer carbide tips insure 
carried in stock for immediate shipment. longer tool life. Minimum root diameters 
Diameters range from ¥”" to 2” in Yeth permit the use of a greater range of 
sizes, and from 2” to 3” in Yeth sizes. standard Eclipse Pilots. 


We also carry a complete stock of High Speed Steel Counter- 
bores, Countersinks, Inverted Cutters and Core Drill Cutters, 
as well as holders and pilots. Special Carbide Tipped and 
High Speed Steel Tools in various drives will be quoted promptly 
on request. 


= 
= 
-s 


“ECLIPSE COUNTERBORE COMPANY 


1600 BONNER AVE., DETROIT 20, MICHIGAN 





ARROW ‘QUICK LOK’ 
COLLET VISE 





A Precision Production 
Holding Device 


ol 7h pr my Bee milling, ang moe 


= a edale. Universally bdaptable to 
drill FP agg milling ae ay surface 
me etc. Made in 6 models, —* 3c, 
A, ~ & 3AT Collets—capacity to “, 
de; Wry Model. Prices range 

to $62.50 Write for further itenne- 
tion cay > Tool! Supplier. Several terri- 
tories open f oben b, 


ARROW 
MACHINISTS 


17 N. WEST ST., MOUNT VERNON, NEW YORK 




























From the American Machinist Library 
of Tips for Top Shop Men 


E MAN enough to stand up and fight for what 
you say and believe—or don’t say it. If you’re 
afraid of the boss, making remarks behind his back 


won’t give you confidence. 

















as the qualifications of the man. It is 
the duty of the Personnel Department to 
study the job requirements and the qualifi- 
cations of the applicants. It is foolish to 
consider people and jobs on the basis of 
job titles, for they are inaccurate and 
misleading. It is frequently possible to 
place an applicant in a job other than 
the one he applies for and have him 
make good. 

Interviewing is a difficult work in- 
volving the fine elements of diplomacy. 
It is no job for the immature and inex- 
perienced. In the successful interview, 
every effort is made to have the applicant 
discuss freely his specific qualifications, 
reveal his general characteristics, and 
state his hopes and ambitions as well as 
his likes and dislikes. An organization, 
unless very small, needs to hire people on 
all levels of skill and ability. The edu- 
cational requirements of each job should 
be spelled out in detail and the inter- 
viewer should see that the applicant 
meets these requirements. The educa- 
tional background required for each job 
will vary and it is unwise to set up 
blanket educational requirements. 

H Koslow 
Bronx, NY 
SHOW DIPLOMAS HERE 


THERE is no doubt in anyone’s mind that 
education is a wonderful and necessary 
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thing, yet I can sympathize with Ed in 
his gripe with Personnel. Obviously, 
the fellow they turned down for lack of a 
high-school diploma had something on 
the ball in the toolmaking line, or Ed 
wouldn’t have wasted his precious leisure 


time on him. Are we to assume, then, : : 
that the possession of a diploma is a 2 GREEN 
certain guarantee that the applicant is 

PANTOGRAPH 


able to read and write and reason? 


So , I i iti 
aan : “ange fod a rns of et ENGRAVERS 


tions for prospective apprenticeship. In THE FAMOUS 
quite a number of the letters the appli- = MODEL 106 

cants mentioned the fact of their gradua- oe! 7 

tion from high school, yet their letters 

were often poorly written, and in some THE NEW The three-dimension- 
cases the spelling was atrocious. If I j al bench Model 106 
had been bound by a hard and fast ruling | HEAVY-DUTY ak” do ee 
like that issued by Ed’s Personnel I would MODEL D-2 graves, routs, mod- 
have had to pass up the application of els and profiles, 
a lad who could only admit to a grammar : a giving you expert 
school education, yet was well grounded -. results even by un- 
in the three R’s, in favor of an obvious ' ~ skilled ‘warkés. 
near-illiterate who by some means that : y 











passes my comprehension had obtained a 
high-school diploma. 

One of my colleagues, when I showed 
him one of the applications, jokingly 
mentioned that some of these students 
only graduated because the faculty got 


tired of seeing them around. Of course, The Model D-2 heavy-duty, two dimensional Pantograph 
it would be unfair to judge every high- ie is a precision machine with a multitude of new features. 
school graduate -by the few who get by : Open on three sides, it permits complete freedom for 
through grace of the faculty’s leniency. engraving, milling, profiling large panels (up to 30” in 
[ think it would be equally unfair to turn Pe diameter) or bulky pieces. Single, micrometer adjustment 
down an applicant for a job who had controls vertical depth of cut, automatically adjusting 
every qualification except a high-school copy table with pantograph. Range of reduction ratios 
diploma. I certainly don’t agree with Al from 2-to-1 to infinity! Vertical range over 10 inches! 


that “nearly everyone” goes through high 
school nowadays. © With the advent of 
better economic conditions a greater pro- 


portion of young men and women are | Mea S44 \ MIC o SUPT Bored TWN BY 


able to avail themselves of the oppor- 
tunity, but there are still quite a number 

who have to get out and add to the family | S71 PUINAM AVE. CAMBRIDGE, MASS. | 
earnings as soon as grammar school days 
are over. If every concern in the country 
suddenly decided to dispense with the 
services of those workers who never re- 
ceived a high-school diploma the nation’s 
economy would be sadly dislocated. How- 
ever, I can’t see an industrial catastrophe 











future. © 
As I see it, the function of a well run of Tips for Top Shop Men 
Personnel Department is to cooperate 
with Production so that the best available F you’re planning to introduce a labor-saving 
employee is utilized to maintain a high 
degree of productive efficiency. I con- method that will displace men, and you know 
tend that a Personnel Department turning ‘ 
down a seasoned worker of such proven there’ll be a kickback: get it set to go anyway. Then 


ability that a supervisor goes out of his 
way to obtain his services, for the reason 
that his scholastic record didn’t include a 
high-school diploma, is something that 


wait for “evaporation”—normal quits and dismis- 


sals—to cut your working force to the newer, lower 


needs looking into. Either Personnel level. There'll be no trouble—if your men trust you 
doesn’t feel like cooperating with Ed or 
they have forgotten that every rule is and the company. 


bound to have an exception. 
Robert S Alexander 
Glastonbury, Conn 
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DI 
D4 
D3 
D4 
D5 
D7 


PRESSWORKING 


Drawing 

Forming and bending 
Materials handling 
Hydraulic presses 

Press automation 
Working special materials 
Pressworking—general 


PRESS TOOLS 


Draw dies 
Dies of other materials 


010 Dies for special materials 
D10 Press tools—general 


e@ Dif BRAKES AND SHEARS 
e D12 SPINNING 

e@ Di2 FORGING 

e@ D13 EXTRUDING 


e@ Di4 MOLDING AND CASTING 
D14 Molding 
D14 Casting 


WHERE TO BUY IT 


The advertisements 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you... 
working tool... 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer's 
mame, in the WHERE TO BUY 
If Section—pages 4-13. 








which fol- 


a true 
a reference is- 





& F orming and cutting of metal by pressure or impact, 


including extrusion, are dealt with in this section. 
Also included are items concerning tooling for these operations, 
as well as forging, casting, and plastic molding 


Pressworking, 


PRESSWORKING 


Drawing 


Hydraulic forging press was converted 
for deep drawing by changing speed and 
length of stroke, increasing bed size, and 
designing suitable dies. Overhanging bol- 
sters were added to close shut height and 
increase rigidity. Portable hydraulic cart 
provided power ffor _ self-contained 
cushions. AM—Aug 2 ’54, p112 


Steps or offsets at the open ends of shells 
may be made in a variety of ways, de- 
pending on the shape of the work, the 
extent of the offset, and the production 
required. Segmental dies, horn dies, or 
special setups on beading or spinning 
lathes may be employed. AM—Aug 2 
54, p134 


Shells too small to be handled in separate 
dies should be made progressively in one 
operation. There are seven general meth- 
ods of drawing shells progressively from 
strip, depending on depth and shape. AM 
—Dec 20 54, p94 


Successful drawing of small shells in pro- 
gressive dies depends to a large extent 
on how the partially formed part is held 
in the strip, and on the proper use of 
pressure pads, locating punches, idle sta- 
tions, and either upward or downward 
drawing. AM—Jan 17 ’55, p112 


Drawn shells of special shape usually 
have some features in common with con- 
ventional types, so can be produced, fea- 
ture by feature, by standard methods. 
Rules for drawing common shells can be 
applied to obtain blank size, radii, and 
die designs. AM—Feb 28 ’55, p106 


Ribs, bosses, or projections can be placed 
almost anywhere on a shell by working 
out a series of operations that allows the 
metal to flow properly. Operational se- 
quence may differ considerably from that 


used for symmetrical shells. AM—Mar 
14°55, pl45 


Special shells with two levels, corruga- 
tions, or pockets do not need tricky die 
designs. The problem can be solved by 
careful analysis and following the rules 
presented. AM—April 11 °55, p110 


Different grades of stainless behave differ- 
ently during drawing, so dies must be 
designed for the particular material to be 
handled. Formulas are given for estab- 
lishing the amount of draw. AM—April 
25 °55, p124 


Wall thickness reduction of 30% can be 
obtained in one draw on nickel and high- 
nickel alloys when reduction in diameter 
is 5% or less. With reductions around 
12%, wall thickness may be reduced 
15%. If much wall reduction is made, 
draw the shell first to the approximate 
ID with little or no wall thinning, then 
do the ironing last. For good surface fin- 
ish, final wall thinning should be very 
slight—just a burnishing operation. AM 
—June 6 °55, p130 


For drawing stainless steel, nickel, and 
high-nickel alloys, allow 1% to 2 times 
the clearance allowed for ordinary steel. 
For deep drawing cylindrical shells, an 
over-all allowance of 40% metal thick- 
ness is ample, will not allow wrinkles to 
form. For heavy-gage sheet, have the ID 
of the die ring larger than the punch dia 
by 3 times metal thickness. A4M—June 
6 *55, p130 


Stainless steel tubs of 30-gal capacity are 
deep drawn on a 650-ton press at Hy- 
draulic Press Mfg Co. Method is said to 
be faster and more economical than roll- 
ing and seam welding. Tubs are for Navy 
galleys and are 24 in. in dia, 18 in. deep. 
After drawing, top is rolled, and handles 
anda stainless bottom band are spot 
welded on. AM—Sept 27 °54, p160 
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Molding, Casting 


Holes in combustion chamber parts have 
thimbles projecting into ID with walls 
cut off at 20° angle. These were formerly 
welded on; now they are drawn by an 
offset die in a Lake Erie press. Disappear- 
ing pilot centers hole over female die, 
then pressure clamp and swaging die 
descend and form off-center collar with 
wall higher on one side (20° with axis). 
AM—June 6 °55, pi50 


Forming and Bending 


Bulges and ornamental designs can be 
formed in shells by employing one of 
several different types of fluid dies. Shell 
is placed in closed die and filled with 
water or oil; pressure of punch striking 
the fluid causes the shell to fill out and 
conform to the shape of the die. AM— 
Aug 30 °54, pi09 


Bulging of cylindrical shells is usually 
limited to 30% of the dia at any one step. 
Operation may be performed by direct 
action, expanding segments, rubber 
punches, or fluid pressure. The choice de- 
pends on shape of shell, thickness, num- 
ber of pieces, and type of press available. 
AM—Aug 16 ’54, p122 


High-pressure forming press at North- 
rop plant has pressing force of 19,440 
tons. Machine’s inner liner is inflated to 
7500 psi, and a double shuttle worktable 
is provided so one can be loaded while 
the other is in the press. Machine is used 
for forming aluminum and steel parts for 
jet planes by means of aluminum, steel, 
and Kirksite form blocks. 4M—Sept 27 
"54, p158 


Monel cylinders are bulged by placing in 
a laminated die, partially filling with 
water, and suspending a stick of dynamite 
just above water level. After heavy cover 
has been placed on top, dynamite is ex- 
ploded and cylinder is forced to conform 
to die outline. Metal is not cracked, and 
welds are undamaged. No metal is 
wasted, and trimming and annealing are 
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not required. Cost is only 15% of that 
for spinning. AM—Oct 25 °54, p173 


Hand forming of C-flanges has been 
eliminated at Douglas, Santa Monica, by 
a forming machine operated on shop air 
pressure. It exerts 2 tons pressure on the 
clamp and 3 tons on the roller. Machine 
was designed at Douglas and handles a 
variety of jobs. Average saving over hand 
forming time is 12 min, but one opera- 
tion was reduced from 60 min to 5 min. 
AM—Nov 22 ’54, p141 


Turbine-nozzle side wall is 4 ft in dia and 
was formerly machined from a 900-lb 
forging. Now it is made from a butt- 
welded strip weighing only 70 Ib. Con- 
tour is produced by forcing the ring over 
a male die in a press. Metal flows to 
exact contour, does not flare or buckle. 
As two rings are used per turbine noz- 
zle, material savings amount to 1660 Ib 
of expensive Type 347 stainless, plus 
elimination of costly machining. AM— 
June 6 °55, p15! 





HYDRAULIC SHAPING of transition pieces 
is performed in a press by placing 9-in.-dia 
tube on lower seal, bringing down head to 
seal top. Side rams close in to mash the 
tube, then 10,000-psi hydraulic pressure 
bulges inside to final shape against side dies. 
When cut in two, it makes two transition 
pieces. AM—June 6 ‘55, pI52 


Integrally stiffened skin for aircraft can 
be stretch formed in the as-quenched 
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condition. Natural aging is rapid but may 
be delayed by holding aluminum under 
refrigeration at 5 to 32 F. AM—Nov 22 
54, p130 


Aluminum grids for aircraft wings are 
quenched in form dies to obtain required 
contour. Parts are heat treated at 920 F 
and transferred to press by mechanical 
arm. Conduction of heat into the large 
mass of the dies produces the quenching 
effect. Dies restrain natural contraction 
and cause stretching of the part, reducing 
residual stresses. AM—Nov 22 °54, p132 





_ QUENCH DIE, UTILIZING WATER INJECTION, 


FORM-DIE QUENCHING of aluminum grids 
is accelerated by water injection which also 
keeps the Kirksite dies cool during a produc- 
tion run. Water enters ports in lower die, 
circulates through openings in grid, and is 
exhausted through ports in upper die. AM 
—Nov 22 '54, pl33 


Grids with integral skin cannot be form- 
die quenched by water injection but, if 
quenched without it, skin will buckle and 
wrinkle. To overcome this, hydraulic oil 
at 10,000 psi can be injected into the 
cavities after the die is closed to force the 
skin areas against the upper die. Volume 
of oil, and time to obtain maximum 
pressure, can be reduced by partly filling 
the cavities with loose-fitting blocks. AM 
—Nov 22 ’54, p134 


Thin skin sections with high integral-rib 
stiffeners cannot be form-die quenched 
in mated dies, but steel-shot dies are ap- 
plicable to such work. A cast Kirksite 
punch with the desired contour is the 
upper member, and rectangular steel con- 
tainer filled with shot the lower member. 
Upper die determines the part contour 
while shot acts as a fluid to force the part 
against the upper die and support the in- 
tegral ribs. AM—Nov 22 ’54, p136 


Large sculptured and integrally stiffened 
aluminum parts cannot be form-die 
quenched because of the size of equip- 
ment required. North American Aviation 
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has developed a process called pre-stress 
hot forming in which work is clamped in 
an over-contoured jig, heated uniformly 
in an oven, then quenched by spraying 
water on the concave side. AM—Nov 22 
"54, p138 


Stretch press designed by Alcoa has 1500- 
ton capacity and will handle extrusions 
of 75S aluminum 120 ft long, up to 37 in. 
wide, and up to 60 sq. in. in cross-section. 
Stretching is done after solution heat 
treating. 4AM—Dec 6 '54, p163 


Positive position forming provides a de- 
finite, accurate relationship between 
stretch form jaws and die. Developed by 
Sheridan-Gray, Torrance, Calif, it em- 
ploys sensing tapes which progressively 
follow templet contour and transfer part’s 
linear dimensions to sensing units. Varia- 
bles in machine and operator are elimi- 
nated, effect of variable in material mini- 
mized, and work formed is elongated by 
positive linear dimensional control only. 
AM—Mar 21 ’55, p54 


Stretch-forming pure titanium is being 
done by Douglas Aircraft on huge stretch 
forming machine at room temperature. 
Sheets are 0.080 in. thick, measure 48 «x 
177 in., and are the largest ever formed 
by this process. AM—June 20 °55, pi59 





EVAPORATOR TUBING is bent into ser- 
pentine form with manually operated bender. 
Right-angle bends are then formed with spe- 
cially tooled hydraulic bender. One roll of 
each pair is free to rotate, other is moved 
in angular slot by hydraulic piston to make 
the bend. External form rolls keep tubing 
straight and properly spaced. AM—Feb 14 
55, pl48 


Automatic bender forms serpentine pipe 
coils from 20-ft pipe lengths, welds sec- 
tions together semi-automatically. Pro- 
duction is 200 bends per hr. AM-—Jan 3 
*55, p108 





There are many ways in which work can 
be bent in a press, and selection of a suit- 
able method is the first step in designing 
the dies. The advantages and disadvan- 
tages of each of 35 different designs are 
shown in Reference Book Sheets. AM— 
May 9 °55, p171, 173, 175, and May 23 
55, p167, 169, 171 


Springback can cause a lot of trouble in 
bending work, but there are ways of beat- 
ing the problem. Several solutions are 
offered in Reference Book Sheet form. 
AM—June 6 °55, pi73, 175 


Plain bending and forming dies for stain- 
less and high-nickel alloy should be de- 
signed the same as for ordinary steel, 
but larger for greater strength. They 
should have hard bronze inserts in parts 
of female die over which metal is formed. 
Punches and pressure pads may be wear- 
resistant tool steel or nickel cast iron. 
Springback allowance should be 2 to 3 
times that for ordinary steels. AM—June 
6 °55, p130 


Retainer rings for meter covers are 
formed from stainless steel strip on a 
Multi-Slide machine. Strip is formed into 
a channel, punched, cut off, then fed into 
a nest of forming rolls to be rolled into 
a ring. Ejector arm then swings down to 
catch inside channel, lifts the ring out and 
tosses it into an ejection chute. Produc- 
tion is 80 per min, so ejector does not 
need to grip ring. AM—July 18 °55, p139 





COMPLICATED COPPER COILS are pro- 
duced in two operations on Denison Multi- 
presses. First operation “winds up" the 
length of 0.134-in.-dia wire, second creates 
three-dimensional shape to exact tolerances. 
Bends in one direction are made by upper 
ram, counter bends by lower ram, then side 
ram moves in to complete the piece. AM— 
July 18 '55, p37 


Cylindrical titanium shells are beaded on 
an adapted Niagara machine at Chance 
Vought. Metal to be beaded is fed be- 
tween adjustable-tension rotating draw 
rings. Internal and external beads have 
been made on 0.012-in. stainless and 
0.012-in. RC-70 titanium. Other shapes 
can also be beaded on the same equip- 
ment. AM—Mar 28 ’55, p40 
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Aluminum producers have done a first- 
class job of providing information to 
users of their product, but there’s a wel- 
come addition to the literature in Form- 
ING AND BENDING KAISER ALUMINUM— 
Published by Kaiser Aluminum & Chem- 
ical Sales Inc, 919 N Michigan Blvd, Chi- 
cago 11, Ill. There are 260 pages, and it 
is priced at $2.00, but you can get it free 
by writing on company letterhead. Some 
of the content has been published in con- 
densed form as articles (AM—May 24 
*54, p137, and July 19 °54, pi33). AM— 
Sept 13 °54, p296 


Hydraulic Presses 


Small hydraulic trimming presses will re- 
move gates and flash from die castings. 
If an exceptionally heavy flash is en- 
countered, ram stops and no damage is 
done. Tonnage may be set slightly above 
that needed for normal parts to take care 
of partial dulling of dies or slightly 
thicker trim. When dies become dull, the 
metal indicates the condition and acts as 
automatic inspector. Small C-frame 
presses can be transported to casting 
areas, saving materials handling. AM— 
Oct 25 °54, p128 


Controlled speed and pressure of the 
small hydraulic press make it particularly 
suitable for drawing. Metal is kept mov- 
ing in one smooth, continuous motion, 
so it is displaced smoothly and with even 
wall thickness. Progressive drawing, 
piercing, and blanking operations can 
also be performed. Because deeper draws 
are possible, fewer stages are often 
needed for producing deep-drawn parts. 
AM—Oct 25 °54, p128 


Hydraulic staking or crimping can often 
replace rivet spinning which is a slow 
and costly operation because consider- 
_able operator care is required. With a 
small hydraulic press, preset force is al- 
ways under control, and there is no prob- 
lem with upsetting to the point that as- 
sembly is distorted or made inoperative. 
AM—Oct 25 °54, p127 


Small automatic hydraulic press assem- 
bles caps to rods by staking, replacing a 
spinning operation and increasing produc- 
tion from 300 to 600 per hr. Fixture is 
loaded manually, locked automatically at 
staking station. See illustration under 
Assembly. AM—Jan 3 °55 p104 


Many assembly operations can be per- 
formed to advantage on small hydraulic 
presses, because only the preset tonnage 
can be applied. In the event of accumu- 


lated errors in component size, no “over- 
pressure” condition can arise to damage 
press or dies, as can occur with fixed- 
stroke mechanical presses. AM—Oct 25 
*54, p127 ~ 


Small hydaulic presses with capacities of 
one ton or more are applicable to a wide 
variety of operations. They are as fast 
as many mechanical presses, and when 
an overload occurs they stop instead of 
wrecking themselves. The C-frame, open- 
gap type has the broadest appeal, can be 
fitted with hoppers or dial feeds, and may 
be designed for double or triple action. 
AM—Oct 25 °54, p126 


Straightening operations are commonly 
done on hydraulic presses, and the access 
from three sides makes the C-frame press 
convenient. Control is usually manual, 
and ram may be inched up or down, ap- 
plying as much or as little pressure to 
the part as needed. For large or heavy 
parts, shuttle tables can be incorporated 
to move the work laterally. AM—Oct 25 
"54, p129 


Many broaching operations are made 
possible by the controlled power and uni- 
form speed of the small C-frame hydrau- 
lic press. Stroke is long enough for push- 
through broaching, serrating, and other 
operations. Small surface broaching is 
possible when guides are installed to hold 
the broach in contact with the work. AM 
—Oct 25 °54, p128 


Broaching operation is performed on hy- 
draulic press equipped with index table. 
Work is held in fixture, indexed over 
broaching die, and pressed into die by 
press ram. Cam-operated knockout pin 
lifts work from the die, to permit easy 
removal. See illustration under Broach- 
ing. AM—Jan 3 ’55, p105 


Blanking operations can be performed 
to advantage on C-frame hydraulic 
presses. Stroke is easily regulated, and 
stop blocks can be installed so break- 
through is controlled automatically for 
each setup. If ram pressure is set just 
above that needed for break-through, ma- 
terial will indicate clearly when dies be- 
gin to need sharpening. Only a few thou- 
sandths will need to be removed when 
dies are sharpened in time, so die life is 
increased. AM—Oct 25 °54, p129 


Uniform pressure and controlled speed 
obtainable with a C-frame hydraulic 
press make such equipment suitable for 
burnishing and sizing operations, using a 
steel ball or button-type burnisher. AM 
—Oct 25 ’54, p129 
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Stamping or marking of parts can be ac- 
complished in a small hydraulic press. 
Off-dimension parts are marked with the 
same impression as those of correct di- 
mensions because the hydraulic ram ap- 
plies the same force each time the mate- 
rial is contacted. If dwell is required, the 
C-frame press can be provided with a 
suitable circuit. AM—Oct 25 °54, p129 



































fi ine detail traps ait, repeat 
Strokes release oir 


COINING on a C-frame hydraulic press 
of 25 tons or more permits bumping the 
metal to desired contour, releasing trapped 
air and making cleaner impression of: fine 
detail. Less tonnage is required because 
bumping strokes produce “extra” effort with- 
out harsh impact. Material is not work hard- 
ened appreciably and is given a chance to 
flow into the die contours. AM—Oct 25 
‘54, pl29 


Small C-frame hydraulic presses provide 
the power and control variations neces- 
sary for testing various materials. Tests 
may include torsion, bending, stretching, 
fatigue, and adhesive bond. AM—Oct 
25 °54, pl29 


Die tryout can be performed on open- 
gap C-frame hydraulic presses. Pressure 
and stroke length are easily adjusted for 
proper conditions, and exact tonnage for 
handling the job on production equip- 
ment can be determined. AM—Oct 25 
54, p129 


Denison Multipress equipped with 6-po- 
sition indexing table stakes together four 
components of a counting wheel. Pre- 
assembled parts are inserted in nests on 
table, staked, then ejected automatically. 
Production is 3000 per hr, against 900 
with a kick press. AM—Jan 3 ’55, p106 


Multipress with 12-station index table 
broaches socket-head screws at 1100 to 
1500 per hr. Adapter attached to press 
bed guides broach for accuracy. Micro- 
switch checks head length before broach- 
ing. Completed parts are ejected by air 
jet. AM—Jan 3 °55, p106 


Pins are staked in two different parts— 
two pins in one, three in the other— 
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without changing fixtures or dies. Fix- 
tures are set on index table on automatic 
hydraulic press, are manually loaded with 
either part. All punches descend at each 
ram stroke, but only those needed for 
the particular part make contact. Produc- 
tion is 700 per hr compared to 200 by 
previous method. See illustration under 
Assembly. AM—Jan 3 °55, p106 


Denison Multipress is equipped with ro- 


tary indexing table and rotary hopper and 
feeding mechanism for assembling hubs 
to small gears by staking. Hubs are fed 
and positioned automatically, gears are 
placed manually over hubs, and table in- 
dexes to bring parts under staking punch. 
Parts are mechanically ejected and swept 
off table into container at a rate of 1500 
per hr. See illustration under Compo- 
nents. AM—July 18 °55, p136 


Brazed tube and sheet assembly for 
evaporators is formed into box shape on 
simple hydraulic draw-down fixture. 
Work is placed, flat, on fixture and 
clamped with bar. Movement of piston 
causes linkage to fold each side of work. 
AM—Feb 14 °55, p149 


Materials Handling 


Five hoppers and a dial feed are com- 
bined on a punch press for automatic 
assembly of ball bearings for roller 
conveyors. Operations include inserting 
13 balls and turning in the open end of 
the outer case. Ball hopper will not 
feed if outer case is missing, and case 
cannot be closed unless right number of 
balls are present and the height and level- 
ness of the upper race are satisfactory. 
AM—Oct 11 °54, p133 


Two blanks for an ice-tray separator are 
fed from magazines, and a riveting 
operation and a two-stage forming opera- 
tion are performed as parts are handled 
on a dial feed. Production rate is 65 
per min. Several operators and machines 
would be required with single-operation 
tooling. AM—Oct 11 °54, p132 


Fifty-ton press produces 55 copper re- 
turn bends per min by means of 20 
dies carried on a dial feed. Operations 
include forming the U-bend, bulging to 
proper contour, inserting brazing rings in 
each end, and curling ends to retain 
rings. Tube sections and rings are fed 
from magazines, and Micro-Switches 
check that both rings have been inserted 
to proper depth. If not, press stops auto- 
matically. AM—Oct 11 °54, p132 


Redrawing, trimming, and partial curling 
of muffin-tin edges is performed with a 
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dial feed at 55 pe per min with one 
operator. Ten operators would be re- 
quired for single-operation setup, and 
speed is two and one-half times as great 
as any of the operations could be per- 
formed with single-stage tooling. AM— 
Oct 11 °54, p131 


DIE HANDLER makes it easier to iron out 
hydro-pressure wrinkles with mallets and bars 
by allowing 360° rotation and die opening 
to admit new parts without taking dies from 
vise. DeStaCo clamp for operator's right 
hand locks parts into die set. Unit is clamped 
in regular bench vise at Temco Aircraft 
Corp, Dallas. AM—Sept 13 ‘54, pI7! 


Press operations can be speeded up by the 
application of dial feeds made for a 
specific job. These can be combined 
with hoppers, chutes, and magazines for 
assembly operations, or can perform a 
series of second operations much faster 
than hand loading at single operation 
setups. AM—Oct 11 °54, p129 


Tools can be carried on a dial feed if the 
nature of the work requires it, but this 
involves a multiplicity of tools, increases 
cost and dial weight, and often requires 
force alignment of the dial. In such cases, 
design the dial so the working load on 
the tools is transmitted directly to the 
press frame to avoid distorting the dial. 
AM—Oct 11 ’54, p131 


Dial feed setup permits piercing seven 
holes in the bottom of a shell, cutting 
three notches in the top, and eyeleting 
the pierced holes at the rate of 40 pc per 
min. Part is hand loaded into dial and 
pushed to the bottom by an inserting 
punch. At successive stations, the opera- 
tions are performed and the work finally 
ejected through the dial. Friction device 
at all stations prevents the work from 
turning. AM—Oct 11 °54, p130 


Dial feeds are conveying means, and work 
performed at tooling stations should not 
impose forces on the dial itself. By 
having the dial move through the die set, 
and the die elements absorb the punch 
pressure, you get the advantages of a 
progressive die or a transfer press, plus 
the advantage of being able to feed parts 
into the process at one of more points. 
AM—Oct 11 °54, p130 


Handle stainless and _ high-nickel-alloy 
shells carefully and do not allow them 
to bump against each other or fall through 
great heights when ejected from the 
die. Otherwise they will be scratched and 
damaged. AM—May 23 °55, p131 


Simple sheetmetal chutes are made up 
in various lengths at York Corp for 
mounting between presses for easy trans- 
fer of work from one machine to an- 
other. They are mounted on collapsible 
trestles of various heights, so any type 
of chute needed can be assembled quickly 
from stock units. F—May °55, p85 


Press Automation 


Experimental work transfer machines for 
automated press lines are being built by 
Sahlin Eng’rg Co. Used in connection 
with Iron Hand unloaders, units will 
take stamping from unloader, turn it over, 
and move it to the next press. This may 
be an approach to standardization in 
this field. AM—Oct 11 °54, p113 


Automatic press unloader developed by 
J P Udal, Birmingham, England, has 
reciprocating, tilting tray that receives 
work from upper die, shuttles out of 
die area, and tips work into tote box. 
Tray unit can be replaced by gripper 
to pick work out of lower die. Unit will 
work on presses with over 6-in, stroke at 
speeds up to 36 strokes per min. AM— 
May 9 ’55, p183 


Automatic press unloader can be moved 
from one setup to another and is adjust- 
able to suit different die conditions. 
Operation is outward on a straight line. 
See illustration under Materials Handling. 
AM—Feb 28 ’55, pil9 


Oil pans are made complete, including 
drawing, flanging, trimming, and pierc- 
ing, on an 800-ton Verson Transmat 
press run by two operators. Strip is oiled 
automatically as it enters press, trans- 
ferred from station to station by pickup 
and transfer arms. Scrap drops through 
dies into pans on both sides of press. 
AM—Feb 28 ’55, pi01 


Automatic machine that triggers punches 


in any hole pattern combination for 
printed circuit components has been 
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developed by RCA. Master holes are 
punched in glass-base cloth tape which 
guides machine’s punches. AM—April 11 
55, p&9 


SWINGING-ARM press unloader removes 
lamination stampings from die to chute for 
transfer to stacker. This type operates faster 
than floor type, requires no floor space. 
Jaws faced with nylon lasted six months, 
neoprene lasted only two days because of 
abrasive nature of silicon steel handled. AM 
—Feb 28 "55, pi2l 


SPECIAL PROGRESSIVE DIE blanks a flat 
and punches a hole in 0.039-in. brass wire 
part. Then a milling cutter, driven by 10,000- 
rpm air motor, hollow-mills a full radius on 
one end of the part. The cutter is moved 
forward and away from the work at each 
punch stroke by cam-actuated rocker on 
punch plate. AM—July 18 ‘55, p147 


Coordinated setup on V & O press fiat- 
tens coil stock, inspects it for holes and 
voids, feeds it automatically into com- 
pound die to produce laminations. Blanks 
drop into stacker below; scrap is cut and 
lifted into tote box. Stacker holds parts 
vertically and feeds them against the 
stack in a trough. AM—July 18 °55, p138 


Automated setup combines a 255 V & O 
press with a Hole Engrg countersinking 
and tapping machine. Terminal clips are 
blanked from coiled strip, fed through a 
transfer to a conveyor which carries them 
in front of an injection slide. Slide pushes 
four parts at a time into fixtures on ro- 
tary indexing table for countersinking 
and tapping. Parts are ejected at 3600 per 
hr. AM—July 18 55, p137 


INTERCHANGEABLE GRIPPERS can be 
adapted to swinging-arm press unloaders to 
suit different types of parts, depending on 
shape of edge to be gripped. Change takes 
only a few minutes. AM—Feb 28 ‘55, pi21 


Special Materials 


Most formed titanium parts require stress 
relief, consisting of soaking at 900 to 1000 
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F for 30 min, followed by air cooling. 
Avoid severe deformation requiring full 
anneal at 1250 to 1300 F in inert atmos- 
phere, followed by furnace cooling to 
1050 F. AM—Sept 13 °54, p128 


When cold rubber forming titanium, 
specify the bend line, where practicable, 
between normal and 45° to direction of 
rolling. AM—Sept 13 °54, p129 


Stretch flanges for rubber forming titani- 
um should be kept to same limits as 
normally used for cold sheet-metal fabri- 
cation, because heated titanium becomes 
increasingly susceptible to local necking. 
AM—Sept 13 °54, p129 


Minimum bend radii for cold bending of 
titanium are: 


Sheet Gage = (8% Mn) 


Pure Alloy 
0.064 in. and under 3T 4T 
0.072 —0.125 in 4T 5T 
Hot—950°F 
0.064 in. and under 2T 3T 
0.072 —0.125 in. 3T 4T 


Eliminate scratches which can cause 
cracking. AM—Sept 13 °54, p129 


In cold press forming with male and 
female dies, titanium has a tendency to 
gall dies, so make clearance slightly 
greater, up to 0.005 to 0.010 in. in some 
cases, than for stainless steel. Harden and 
polish forming faces, have blank grain 
between normal and 45° to bend line, 
and use best available lubricant. AM— 
Sept 13 °54, p130 


Comparatively deep draws can be made 
in titanium by sandwiching the material 
between two sheets of low-grade steel 
0.025 to 0.050 in. thick. Steel should 
extend 1 in. beyond titanium to seal off 
contaminating gases. Cost of steel is less 
than that of special tooling otherwise 
needed. AM—Sept 13 °54, p130 


For hot rubber forming titanium, using 
Kirksite or Meehanite blocks, start with 
1° springback allowance and try out in 
shop. For a radical shrink flange, pre- 
form block may be necessary. Male shrink 
reliefs are best. Hand finishing with torch 
heat may be used, must be done carefully 
to avoid overheating. Provide quick lo- 
cating facilities for blank, and form at 
700 to 750 F, max. Glass cloth’ between 
work and rubber prevents contamina- 
tion, prolongs rubber life. Material 0.064 
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in. thick need not be preheated, as hot 
press blocks are sufficient. 4M—Sept 13 
54, p130 


Most titanium forming must be performed 
at 400 to 700 F for pure metal, 800 
to 1000 F for alloys. For large dies Rohr 
Aircraft circulates heated chlorinated 
hydrocarbon liquids through formed 
passages. For smaller dies or lower heat 
input, electric cartridge heaters are in- 
serted in holes drilled in dies. Although 
stock is usually heated, heat loss from 
thin stock makes dies major source of 
heat during the forming operation. AM 
—Oct 11 °54, p161 


Punches for hot forming titanium in a 
rope-drop hammer at Rohr Aircraft are 
made from lead and are not heated. 
Meehanite die is heated. For forming in 
upper temperature range, punch is cov- 
ered with thin stainless sheath to avoid 
excess softening. AM—Oct 11 °54, p162 


Stretch forming of titanium requires very 
slow pull at start of operation because 
of limited contact between work and 
heated die. Die must be permitted to 
heat work just ahead of contact point 
before that portion is stretched. In some 
cases, load is applied and work formed by 
creep, applying more heat if required. 
AM—Oct 11 °54, p162 


For stretch forming titanium sections 
previously brake wrapped to a U- or 
Z-section, work can be resistance heated. 
Work is insulated from machine jaws, 
and current is passed through it from a 
welding transformer. A surface pyrome- 
ter is used to check temperature. AM— 
Oct 11 °54, p162 


Limited forming of titanium is possible 
by Guerin process, with electric heaters 
in the form block. Temperature is lim- 
ited to about 650 F. Protection for the 
large rubber pads is provided by a syn- 
thetic-rubber pad. AM—Oct 11 °54, p162 


Rohr Aircraft is experimenting with hot 
forming titanium by enclosing working 
area of a press at the exit end of the 
conveyor furnace in which sheet is 
heated. Shielded arm openings in trans- 
parent enclosure permit operator to ma- 
nipulate work with tongs. AM—Oct 11 
54, p162 


Hot forming of titanium at Rohr Aircraft 
is performed dry in all rubber dies and 
in some hammer and press work. When 
work is pinched in dies, lubrication is 
required and best results have been ob- 
tained with Warren’s Plastilube. Molyb- 
denum disulfide is satisfactory for form- 
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ing, but cannot be removed from the 
work. AM—Oct 11 °54, p163 


Shrink flange height for cold rubber 
forming titanium should be limited to 
0.75 in. Limit stretch flanges to 7% 
elongation. Average straight bend spring- 
back for 90° bend on 3T tool is 7°. 
Small segments of shrink flanges in 0.025- 
to 0.050-in. stock with 25-in. or more 
convex radius can be cold formed, but 
will need some hand refining. AM—Sept 
13 °54, p130 


Points of highes! strain 
\ 
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IN STRETCH FORMING titanium, cold, do 
not exceed 10% stretch without intermediate 
anneal. Split parts having irregular contour 
so regions of high strain with straight or 
intermediate contour are avoided. When 
regions of high strain cannot be avoided, 
apply torch heat to inner portion at point 
offering greatest resistance. Do not exceed 
1200 F. AM—Sept 13 ‘54, p!30 


Titanium can be bent hot in a press 
brake with a reduction in power require- 
ments and minimum bend radii. Conve- 
nient method of heating involves install- 
ing gas burners in front of; and level 
with, bottom die. Move work over flame 
to heat uniformly to 950 to 1050 F. 
Overheat at bend line to 1050 to 1100 F. 
Hold against stops until metal is straight, 
then form. AM—Sept 13 ’54, p131 


For drop-hammer forming of titanium, 
Meehanite is the best die material for 
production quantities, but lead punches 
and Kirksite dies can be used for short 
runs. Parts can be started, using high- 
temperature-resistant rubber pads to pre- 
vent excess wrinkling. Temperature 
should be 950 to 1150 F. AM—Sept 13 
54, p132 


Cold forming can be performed on ti- 
tanium in a hydraulic press at a speed 
of about 1 in. per sec, using a dry lubri- 
cant. Several draws may be needed, and 
maximum recovery time seems to be es- 
sential. In a punch press, metal flow and 













































lubricant are most important; blanks 
may be copper plated and dipped in lubri- 
cant, or may be coated with colloidal 
graphite (which is cheaper and easier to 
apply). AM—Dec 6 ’54, p138 


Dimpling of titanium sheet is readily 
performed by heating the metal to 600 
to 700 F by resistance elements in the 
squeezers. Lower temperatures do not 
overcome stock inconsistencies and re- 
sults may vary. AM—Dec 6 °54, p141 


Forming of titanium parts with heated 
dies and heated blanks has been per- 
formed, but is not recommended for pro- 
duction. Heated dies prove less efficient 
in keeping the metal hot than might be 
expected. 4M—Dec 6 °54, p139 


Resistance heating of titanium stock 
while the rubber pads are being placed 
has been found effective; it saves time 
and conserves heat, but makes the setup 
more complex. 4M—Dec 6 ’54, p139 


Flanged titanium parts can be formed 
with trapped rubber contained in a steel 
box attached to the head of a Cecostanip 
air hammer, with a pad of high-tempera- 
ture rubber over the blank to protect 
the trapped rubber. Parts so produced 
show that titanium has a strong resistance 
to absorbtion of material in compressicn 
flanges. AM—Dec 6 °54 p139 


Best results in forming titanium have 
been with furnace-heated stock at about 
1000 F, which drops to 600 to 700 F 
during actual forming. Procedure follows 
that for stainless steel, using a Kirksite 
die, a lead punch jacketed with mild steel 
on contact faces, and a high-temperature- 
rubber pad in a drop hammer. With 
proper placement of small rubber pads 
around the edges, full-impact hammer 
blows are possible. Lubrication with SAE 
250 oil is essential. A salt bath at 800 F, 
followed by nitric-hydrofluoric rinse will 
remove oxides and lubricant residue. AM 
—Dec 6 ’54, p138 


Comparative fabricability for annealed 
stainless steels is presented in table. AM 
—Sept 27 54, p132, 133 


Blanking and punching operations on 
stainless steel require more power and 
slower speeds. Put a shear on punch faces 
to reduce the load, use best grades of tool 
steel, and keep punches and dies sharp. 
General rule is to work to a clearance of 
1/10 the thickness of the stock. AM— 
Sept 27 °54, p132 


Deep drawing in stainless steel requires 
more power and more rugged equipment 
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than for carbon steels. Speed one-half 
that used for regular steel will permit 
deeper draws, reduce breakage and ex- 
cessive scoring of dies. Punch and die 
clearance should be twice that for ordi- 
nary steel. Austenitics draw well but 
work-harden rapidly; ferritics cannot be 
drawn so severely per step, but ductility 
can be improved by heating blanks in 
boiling water; martensitics, except Type 
410, are not often drawn, and draws must 
be less severe. AM—Sept 27 °54, p137 


Perforating stainless steel requires 75 to 
100% more force than for mild steel. 
Reduce press speed by 50 to 60%. Take 
care in setting clearances, especially with 
austenitic types. Recommended minimum 
hole diameter is 14% to 2 times stock 
thickness. Lubricants are advised, and 
flattening or annealing may be required 
after severe cutting operations. AM— 
Sept 27 °54, p132 


Draw nickel, Monel, Inconel, and 
chrome-nickel stainless at about half the 
press speed used for ordinary steel. More 
frequent annealing may also be necessary 
between draws. 4M—April 25 °55, p123 


Forming and drawing operations on stain- 
less, nickel, and high-nickel alloys tend 
to cause pickup, galling, or loading of 
the dies. To avoid this, use die materials 
different from those used for steel, use 
greater clearances, slower press speeds, 
and special lubricants. AM—April 25 
*55, p123 


Blanking dies for straight-chromium 
stainless, nickel, and high-nickel alloys 
require same clearance as for soft and 
medium steels. For %4-in. and heavier 
plate, use slightly less clearance to pro- 
duce a clean blank. For chrome-nickel 
stainless use smaller clearances to avoid 
drawing in metal between punch and die 
and excessive work-hardening. For light 
gages, use 0.001- to 0.0015-in. clearance 
per side. For heavier gages, use 0.0015- 
to 0.002-in. Punches must cut all the way 
through. AM—April 25 °55, p123 


Set dies for drawing stainless or high- 
nickel alloy so a small flange is left on 
the shell, if possible. The flange will 
lessen the danger of season cracking. 
Such small cracks will burst open when 
an attempt is made to reduce the shells 
further. AM—May 23 ’55, pi31 


Provide a separate press for each opera- 
tion on stainless and high-nickel alloys. 
Don’t let shells lie around between opera- 
tions, as they are subject to season 
cracking, especially if left overnight. 
Moreover, shells reduce better when still 


warm from the previous operation. AM 
—May 23 ’55, p131 


Intricate dies, or those which cannot be 
ground to size after hardening, should be 
made from oil-hardening, high-carbon, 
high-chrome die steel when intended for 
drawing stainless steel or high-nickel al- 
loys. For the largest and most intricate 
dies, use air-hardening die steel. Hard- 
ened chrome-plated and graphitic tool 
steels are also satisfactory. AM—May 
23 °55, p130 ; 


Special materials are required for satis- 
factory drawing of stainless steel and 
high-nickel alloys. Dies may be made 
from heat-treated nickel-chromium cast 
iron; hard, wear-resistant tool steel; hard- 
ened chrome-plated steel; and, for small 
work, tungsten carbide. AM—May 23 
*55, p130 


Press speed for drawing stainless steel or 
high-nickel alloys should be reduced to 
30 to 40 fpm, depending on severity of 
operaticn. If carbide inserts are used, the 
speed may be increased 25%. If carbide 
inserts are used in sizing and ironing dies, 
run the press at 20 to 25 fpm to hold 
heat to a minimum and allow metal to 
flow into new position without fractur- 
ing. AM—June 6 55, p132 


Conventional drawing lubricants are not 
satisfactory for stainless steel or high- 
nickel alloys. For the former, use flax- 
seed soap and water, 1:3, for light draw- 
ing; for heavy work, use linseed oil and 
whiting (or white lead and lithopone) 
mixed to a fairly thick paste, then add 
5 to 10% sulfur. For nickel and high- 
nickel alloy, use beef tallow and castor 
oil, or water-soluble or oil-soluble lubri- 
cants compounded in correct balance. Re- 
move all lubricant before heating the 
work. AM—June 6 °55, p131 


Stainless steel can be ironed to obtain 
close tolerances but, because of its tend- 
ency to pick up and load the die, accurate 
diameters are best produced by light ma- 
chining. AM—June 6 °55, p130 


Make corner radius on high-nickel alloy 
shells as large as possible. Limit depth 
of draw to from 3 to 5 times the corner 
radius for Monel and nickel, not more 
than 4 times for Inconel. For thicknesses 
under 0.025 in., limit depth of draw to 
3 times the radius for Monel and nickel, 
less for Inconel. Make drawing radius of 
die as big as possible, say 4 to 10 times 
the metal thickness. Don’t release work 
from pressure pad too soon, or wrinkles 
will form in corners at open end. AM— 
May 23 °55, p132 
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When drawing stainless or high-nickel 
alloys, do not use tool steel for the die 
ring or female members, unless the draw 
is shallow or the metal is formed by a 
bending or folding action. Deep shells 
cannot be drawn without scores or 
scratches when tool steel is used. AM— 
May 23 °55, p130 


Spoons are blanked from 0.080-in. Type 
305 stainless strip, two at a time in a 
Federal 65-ton press. To avoid scratching. 
strip is received boxed and interleaved 
with paper. On the press, the free end 
of the stock is supported on a wooden 
crosspiece. Dies are air-hardening steel 
AM—July 4 °55, p106 


Die wear when punching beryllium-cop- 
per strip will be excessive if the material 
is covered with oxide. Tests have shown 
ten-fold life increase when using clean. 
stock. Oxide is formed at the mill, not by 
normal heat treating, and is shown by 
dark surface or by dull or glassy appear- 
ance. Clean strip is bright and lustrous, 
discolors immediately in bunsen fiame, is 
wetted by solder with rosin flux. Cadmi- 
um plated stock improves die wear and 
formability but, when not practicable, 
specify clean stock from the mill. AM— 
Jan 17 ’55, p128 


Zirconium sheet, 0.035 in. thick, is 
blanked into panels 124 in. long by 6% 
in. wide. These are bent in a press brake 
to form a “corner,” and six units are 
welded together to form a hexagonal 
“can” for use in a nuclear heat reactor 
AM—July 18 °55, p119 


Pressworking .. . General 


Straightening press built by Clearing and 
installed at Lukens Steel Co, Coatesville, 
will straighten armor plate 2 ft thick. 
AM—Feb 14 ’55, p105 


Drain hole is pierced in side of oil pan 
at one station of Verson Transmat press 
which produces 1000 pans per hr. Special 
cam-operated die is employed. AM—Feb 
28 °55, p102 


Bases and covers for air cleaners at AC 
Spark Plug are delivered by two convey- 
ors to air press. Operator places parts in 
fixture, and press ram raises them to head 
where four tools crimp joining flange in 
cover. Crimped parts are placed on con- 
veyor for transfer to welder for perma- 
nent joining. AM—Nov 8 ’54, p163 


Complex tubing patterns are produced by 
silk-screen printing the layout on a sheet 
of metal with a stop-weld paint, covering 
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with a second sheet, then hot and cold 
rolling to elongate the sheets and weld 
them together except at stop-weld areas. 
Needle is inserted at end of stop-weld area 
and the pattern inflated by compressed 
air. Process was developed by Olin 
Mathieson Chemical Corp and has re- 
duced tooling cost on refrigerator evapo- 
rator from $50,000 to $50, and tooling 
time from six months to one week. AM 
—Nov 8 54, p178 





ROCKING-HEAD PRESSES, built by Pratt & 
Whitney, knead type characters into blanks. 
Work is set on saddle in dial feed, and 
rocking action of ram forces die into it. 
Half a dozen rockings produce clean, sharp 
type which is ejected into a box. Operator 
merely loads dial to produce !200 pieces per 
hr. AM—Aug 30 ‘54, p87 
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MUFFLER EJECTOR NOZZLES with one to 
five holes are made to suit individual press 
jobs. They reduce part-ejecting noise 75%, 
and use air at 25% less pressure. Pipe line is 
clamped to a stud in a bolster-plate hole to 
permit ejector adjustment. AM—Sept 13 
54, p180 
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Danger to operator was eliminated by 
magazine feed and wire guard added to 
press for forming plate clamps. Produc- 


Ds 


tion was increased from 11,000 per day 
with hand feed to 30,000 per day. AM— 
Sept 13 °54, p178 





SPECIAL TRIMMING PRESS, made by Pratt 
& Whitney, trims kneading flash from type- 
writer-type segments. Work is loaded into 
sockets on rotating drum while press oper- 
» ates continuously. Trimming is to close tol- 
erances, so no further trimming is needed. 
Flash is ejected into one container, trimmed 
type into another. AM—Aug 30 ‘54, p87 





LONG-HANDLED SPRAY OILER used for 
lubricating blanking die for 30 X 30-in. 
plates does job in |/3 the time required 


when a brush was used—and operator's 
hands are safe. AM—Sept |3 ‘54, p|78 


Longitudinal stretch press of 250-ton ca- 
pacity, made by Sheridan, is installed in 
Convair’s Plant II, San Diego. It will 
handle aluminum sheet 6 ft wide and 
30 ft long, and is one of a number of 
“elephant tools” going into a new build- 
ing. AM—Aug 16 ’54, p2 


Believed to be the largest stretch forming 
press yet built, a 180-ton Sheridan unit 





eee eee. 


at Boeing can handle work up to 288 in. 
Special sheet jaws can hold work 72 in. 
wide. Die table has 161-in. forward move- 
ment and forms part of machine’s main 
body. Female dies can be used on adjust- 
able bulldozer to form reverse contours. 
AM—July 18 °55, p163 
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SIMPLE HAND-OPERATED die set offers 
quick and safe means for punching clearance 
holes in die shims. Matching holes and 
punches are provided for various common 
dowel sizes. After centerpunching hole loca- 
tions, insert shim in die opening, locate hole 
by setting punch tit in centerpunch mark, 
and strike punch a sharp blow with a ham- 
mer to produce clean, burr-free holes. AM 
—Sept 27 ‘54, pl23 





INCLINABLE PRESS can be tilted by one 
man with aid of shop-designed hydraulic 
unit. Ram has 40-in. stroke, and is operated 
from power cart carrying pump, motor, and 
reservoir, Setup cost $360 and lets one.man 
handle a 90-ton press and get it into produc- 
tion in 10 min at Viking Air Conditioning, 
Cleveland. AM—April 25 ‘55, pl46 


Twin-ram bench press is powered by two 
2%4-in.-bore, 5-in.-stroke, clevis-mounted, 
double-acting air cylinders. Quick-discon- 
nect couplings permit using either or both 
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rams as tooling setups require. See il- 
lustration under Components. AM—Aug 
16 °54, p128 


Tailpipes for sports cars are produced 
from stainless-steel tubing in a series of 
operations on hydraulic and mechanical 
presses. Ah/—Oct 25 ’54, p158 





LAMINATIONS ARE CUT from strip stock 
with both ends mitered at 45°. Cutoff die is 
rotated 90° after each stroke by an air cyl- 
inder controlled by a switch tripped by the 
ram. Two pedal switches control press and 
roll feed, and production is 960 pe per hr 
at a press speed of 90 som. AM—Oct I! 
‘54, pl39 





HOMEMADE PRESS is welded assembly of 
channel, angle iron, and plate. Pipe spacers 
over |-in. tie rods separate base and head. 
20-ton hydraulic jack provides pressure. As- 
sembly is mounted on wheeled dolly so it 
can be put out of way when not in use. 


AM—July 4 '55, pi35 


Production of burrs (flanged holes in 
stampings) may be performed in either 
single-operation or progressive dies. 


Choice depends on the OD and height of 
the burr, the metal thickness, and whether 
the work is a blank, strip, or drawn shell. 
AM—Sept 13 °54, pl140, Sept 27 °54, 
p120, Dec 6 ’54, p166 


Turbine blade spacers are made by cold- 
coining CRS to proper dovetail shape and 
contour, cutting off ends at a slant, then 
cutting across to form two pieces. Old 
method was to broach, grind to fit wheel 
contour, and cut to length. New method 
saves 75% in material, 80% in cost. AM 
—June 6 °55, p143 





ELECTRICAL CONTACTS were originally 
punched out from 5-ft strips in a 5-station 
progressive die, as shown in sketch (right). 
Solder holes were pierced at second opera- 
tion, and top tie strip trimmed off after as- 
sembly. Now, parts are produced from coiled 
strip in dieing machine, as shown (left), at 
20 per min. A single die stroke cuts the 
fingers apart at one end and fans them out. 
Material savings and labor each amount to 
71%. PE—June ‘55, p!82 


Flying Press, built by Wean Equipment 
Corp, Cleveland, can operate 600 to 900 
strokes per min because strip moves con- 
tinuously, instead of stopping and start- 
ing at each stroke, and the dies move with 
the strip. There is no clutch or brake, 
and no flywheel. Energy is stored, instead. 
in the motion of the dies and die-holder 
AM—July 4 ’55, p162 
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PRESS TOOLS 


Draw Dies 


Drawing and forming dies faced with 
Ampco 24 alloy have shown life increases 
from 3 to 500 times that of plain hard- 
ened and polished steel dies. Anti-friction 
properties of the metal prevent scratch- 
ing and galling of stainless steel in areas 
where there is considerable sliding con- 
tact between work and dies. AM—Aug 2 
54, p106 


Bronze inserts in dies can be assembled 
with tapered holding rings and gib clamp- 
ing devices; screws and dowels may also 
be employed. They must be well seated 
and supported by steel or CI holders. 
Avoid overhanging sections, and make 
inserts large enough to permit all the 
metal being drawn over the bronze sur- 
face. Pressure pads of the same material 
will eliminate scoring on inside of part 
and equalize friction above and below the 
blank. AM—Aug 2 ’54, p109 


Formation of a flange around a small 
hole is called “burring;” if the hole is 
large, it is called “hole-flanging.” Design 
of dies for burring depends on type of 
burr to be produced, and formulas and 
typical die designs are shown. AM—Sept 
13 °54, p140 


At Eaton Mfg Co, Massillon, Ohio, 1.25 
million to 1.5 million washer pieces are 
drawn from 425,000 Ib of steel through 
the use of carbide dies. 75,000 Ib of steel 
are saved while producing 10% more. 
AM—Sept 27 °54, p160 


Solid dies of high-carbon, high-chromium 
steel are best for drawing stainless steel, 
but close-graiued, heat-treatable cast iron 
may be used for short runs. Dies must be 
smooth and polished at all times to avoid 
marking the work. Hard bronze draw 
rings are desirable to minimize scoring. 
High-film-strength lubricants are essen- 
tial. AM—Sept 27 ’54, p137 


All parts of draw dies for making such 
items as saucepans, kitchen sinks, and 
similar articles of stainless steel or high- 
nickel alloy may be made satisfactorily 
of Meehanite. AM—May 23 °55, p130 


Dies of Other Material 


Piercing dies for spun-aluminum parts 
have been made successfully from cast 
iron. Such dies can handle a short run 
without trouble, and are tremendous cost 
savers. AM—Aug 16 ’54, p157 


Change to carbide cold-header dies has 


‘increased production of tappet bodies at 
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Eaton Saginaw from 300,000-500,000 to 
850,000-1,000,000 pieces per set of dies. 
AM—Sept 27 °54, pi60 


You can save on expensive Ampco metal 
used for die rings in successive drawing 
operations by making them to the same 
over-all dimensions. Metal wears rapidly 
so, when rings become oversize, make a 
new one for the final draw and rebore the 
final one for the previous operation. Draw 
collars and drawing punches can be made 
similarly interchangeable. AM—May 23 
*55, p132 


Don’t form any metal in dies containing 
Ampco Metal parts until working sur- 
faces have been broken in by smearing 
liberally with a mixture of white lead and 
linseed oil, or sulfur-base oil, of about 
the consistency of 600W motor oil. For 
first few stampings, sulfur helps to polish 
die and forms a film on die surfaces. 
AM—May 23 ’55, p131 


Nickel-chromium cast iron is better than 
tool steel for draw dies for stainless and 
high-nickel alloys. It is ideal for drawing 
punches, draw collars, and pressure pads, 
sometimes for the die ring. It has less 
tendency to pick up the metal and gall 
against the die. Analysis should be: C 
3.10-3.30, Si 1.25-1.40, Mn 0.70-0.90, Cr 
0.60-0.75, Ni 2.50-3.00. For long runs, 
heat treat the details to 400 Bhn. AM— 
May 23 ’55, p130 


Aluminum chips are melted down by 
Lockheed to form die foundations for 
epoxy-resin-faced dies, replacing Kirksite 
formerly used. Savings amount to $100,- 
000 a year, and dies are lighter and have 
better adhesion with the plastic. AW— 
July 11 °55, p69 


Dies for Special Materials 


Design of dies for punching mica is gov- 
erned by certain limiting factors of the 
material. Max thickness should not ex- 
ceed % dia of smallest piercing punch, 
and minimum wall thickness should be 
0.080 to 0.010 in. for condenser films, 
0.020 to 0.025 in. for other parts to pre- 
vent breakdown through cracking and 
delamination. AM—Sept 13 °54, p149 


Punching mica produces a highly abrasive 
dust which will quickly ruin a dieset. To 
avoid damage, build air jets into diesets 
to disperse the dust particles. 4M—Sept 
13 °54, p150 


To prevent contamination, and because 
of presence of abrasive dust, lubrication 
cannot be applied to diesets used for 
punching mica. Dieposts, however, may 
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be lubricated if protected by accordion 
boots. AM—Sept 13 54, p150 


To avoid burrs, delaminations, and cracks 
when punching mica, hold side clearance 
between punches and die openings to 
not more than 0.0002 to 0.0003 in. AM 
—Sept 13 °54, pi51 


Male and female dies for cold forming 
titanium should have slightly greater 
clearance than for stainless steel, up to 
0.005 to 0.010 in. in some cases, because 
of material’s galling tendencies. Harden 
and polish forming faces, and use good 
lubricant. AM—Sept 13 °54, p130 


Dies and rolls for bending and roll form- 
ing of stainless steels should be designed 
for a springback allowance of two to 
three times that for mild steel. They 
should be kept well polished to avoid 
marks and scratches, and lubricants are 
often helpful. AM—Sept 27 °54, p136 


Punches and dies for cutting stainless, 
nickel, and high-nickel alloy should be 
treated to R58 to 61. Types recom- 
mended are; oil-hardening manganese 
die steel with 0.90 C, 0.50 Cr, 0.50 W, 
and 1.25 Mn, or 18-4-1 HSS with 0.71 
to 0.76 C. Make punches and dies 
stronger than for regular steel, and keep 
them sharp to avoid microscopic tears at 
edges. AM—April 25 °55, pi22 


Drawing punches, draw collars, and pres- 
sure pads for drawing stainless steel and 
high-alloy nickel may be made of tool 
steel of “slippery hard” type, known as 
“tungsten finishing steel.” Because this 
water-hardening steel shrinks in harden- 
ing, it is most useful for smaller dies not 
likely to crack on hardening. AM—May 
23 °55, p130 


Draw dies for stainless steel and high- 
alloy nickel may be made from hard alloy 
bronze, such as Ampco Metal. It is also 
suitable for die rings and female mem- 
bers of deep-drawing and redrawing dies. 
If shells are deep and must be free of 
scratches and score marks, this material 
should be used for drawing punches and 
draw collars. AM—May 23 ’55, p130 


Press Tools . . . General 


Typewriter-type segments are blanked 
from specially rolled strip, then fed from 
Syntron vibrators, head down, to two 
crankpresses tooled to operate automat- 
cally. Both machines fold down the 
“ears” to produce the surfaces later silver- 
soldered to the typebars. Automatic feed- 
er haives the labor and reduces danger. 
Operator makes only sampling inspec- 
tions and keeps hopper filled. AM—Aug 
30 °54, p86 


Hot piercing of armor-piercing projectiles 
with hardened tool-steel punches caused 
orange-peel cracking after 100 pieces. 
Tough high-alloy gear steel hardened all 
the way through made a better punch 
which produced 5000 pieces. Best lubri- 
cant was found to be a mixture of 50-50 
table salt and powdered coal (coking or 
cannel coal). AM—Nov 8 °54, p173 


Die setter’s manual in Reference Book 
Sheet form tells what tools a die setter 
should have, describes his responsibilities, 
and describes the steps in setting several 
kinds of dies. AM—Nov 8 °54, p167, 169. 
171, and AM—Nov 22 °54, p155 


Embossing dies are made at Sossner, New 
York City, by a combination of en- 
graving, hubbing, and etching. Either male 
or female half is hand engraved (depend- 
ing on ease of manufacture), then used 
for hubbing mating half. Fine details are 
produced by controlled etching, as is die 
clearance. AM—Jan 3 °55, p97 


Pressure distribution through beeswax in- 
sures equal pressure on both staking 
punches in a multiple staking operation. 
Operating the Multipress on the pressure- 
reversal principle reduces scrap 83% by 
compensating automatically for differ- 
ences in thickness of plastic parts. See 
illustration under Assembly. AM—Jan 3 
*55, p107 
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EJECTOR 


EJECTOR MECHANISM for parts assembled 
by riveting on automatic hydraulic press 
with index table. Parts are loosened in hold- 
ers by passing over rising surface of cam, 
ejected into chute by lever coupled to 
machine ram. Setup has increased produc- 
tion from 700 to 1500 per hr over single- 
cycle mechanical press. AM—Jan 3 '55. p!04 


Progressive, 6-station die replaces three 
single dies on 75-ton press. Decision to 
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PROGRESSIVE DIE with ten stations is 96 in. long and weighs 9800 lb. To facilitate handling 
during manufacture and maintenance, it is built up from five 2-station diesets mounted on a 
bolster plate. This permits the maker to try out individual stations in a small press and make 
adjustments without moving the whole die. AM—Mar 14 ‘55, p149 


make replacement was guided by the unit 
labor index which showed that produc- 
tion volume and part life warranted ex- 
pense of new die. AM—Jan 3 °55, p113 


Holddown and stripper springs and pins 
can be replaced by hydraulic jacks built 


into the dies. Units called Die-Draulic’ 


Grips are made by Grand Valley Ma- 
chine & Tool Co, Grand Rapids, Mich. 
AM—Feb 14 °55, p130 


Progressive die for speedometer cases 
has ten stations. First pierces and notches 
strip, second extrudes hole. Third and 
fourth draw and iron, and fifth and 
sixth form and iron a bump. Seventh 
draws a pocket, and eighth restrikes the 
whole form. Remaining holes are pierced 
at ninth station, and finished case blanked 
out at tenth. Die operates at 27 strokes 
per min. AM—Mar 14 ’55, p149 





HORSESHOE MAGNETS [Alnico V) are 
built into piercing die to pull work against 
stop, eliminating scrap loss and insuring 
alignment. Magnets are covered by non- 
magnetic plates. Work is ejected by air- 
operated knockout that easily overcomes 
25-lb magnetic pull. AM—June 6 ‘55, plél 


Irregular opening in progressive die can 
be produced directly in hardened block 


to close tolerance by ultrasonic machin- 
ing. This is cheaper and better than the 
conventional method of splitting the 
block to permit grinding the shape. AM 
-——April 11 ’55, p115 


Horseshoe magnets (Alnico V) are built 
into piercing dies to pull work against 
stops, insuring alignment and eliminating 
scrap. Magnets are covered by nonmag- 
netic plates. Work is ejected by air-oper- 
ated knockout that easily overcomes 25-lb 
magnetic pull. See illustration under 
Tooling. AM—June 6 55, p161 


Side-acting press tool pierces kidney- 
shaped and round holes in a compound- 
curved ring. Wedge blocks in ram move 
horizontally sliding punches against hori- 
zontal dies shaped to fit the curved sur- 
face of the work. Equipment was _devel- 
oped at Ryan Aeronautical. AM—July 18 
55, p162 


BRAKES AND SHEARS 


If kinks develop when forming large- 
radii shapes in light-gage metal on a 
press brake, use a spring pad or rubber 
pad in the die. Spring pad also prevents 
metal from slipping. Rubber pad is useful 
because change from one radius to an- 
other is made by press-ram adjustment. 
Same spring- or rubber-pad die can be 
used for several thicknesses of metal, but 
inside radius will remain constant. If 
outside radius must remain constant, male 
die of correct size must be used for each 
thickness. AM—Nov 22 °54, p118 


Working load required to form a 90° 
bend in a press brake depends on the 
width across the V-die in relation to metal 
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thickness. Selection of wrong V-die open- 
ing will overload the machine, may dam- 


Avoid sharp-radius bends. Do not try 
to make bend sharper by hitting harder. 
Do not alter die angle. If die is designed 
with a more acute angle to compensate 
for springback, expect some variation in 
bend angle. AM—Nov 22 ’54, p117 


Set dies on press brakes with the ram 
about 5° past bottom stroke, so acciden- 
tal movement can only move it upward. 
Mark this position on the drive gear and 
attach indicator to gear guard to show 
tool setter that he is adjusting dies at the 
correct position. AM—Nov 22 ’54, p119 


For embossing work in press brakes, use 
cold-rolled materials because of their 
closer gage tolerances. A slight increase 
in thickness will impose severe overloads 
on the press, may cause it to jam at bot- 
tom stroke. AM—Nov 22 ’54, p119 


Stripping work from channel dies on a 
press brake may give trouble when mate- 
rial thickness exceeds that for which dies 
were designed. Over-gage metal will be 
scuffed and will stick in lower die. If 
thickness variations cannot. be avoided, 
fit channel dies with a stripping pad and 
release wedge. AM—Nov 22 ’54, p119 


Stainless steels can be bent or formed in 
conventional bending brakes. Continuous 
lengths can be formed in elaborate cross- 
sections with a progressive series of 
shaped forming rollers. Ferritic and aus- 
tenitic steels are ideally suited to these 
operations but require twice the tool 
capacity of mild steel. Martensitics are 
not usually formed by these methods. 
Springback allowance should be two to 
three times that for mild steel. For com- 
plex contours, steady continuous form- 
ing is preferable to abrupt, step-by-step 
forming. AM—Sept 27 °54, p136 


When shearing stainless steel, felt pads 
on the hold-downs will serve to protect 
the finish from scratches. AM—Sept 27 
54, p134 


From 30 to 50% greater shear capacity 
is required for cutting stainless steels. 
Make blades from HSS, ground with 
maximum possible lip clearance, keep 
sharp, and set close. Martensitic and fer- 
ritic types present no special problems, 
but austenitic types require especially 
close adjustment of shear blades. It is 
necessary to cut farther through than 
with other metals, as pieces will not snap 
off when partly cut through. AM—Sept 
27 °54, p132 
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SPINNING 


Stainless steel, Type 304, 18 gage, is spun 
hot to form a greatly reduced neck dia- 
meter after blanks are drawn on a press. 
AM—Sept 27 °54, p2 


Ferritic grades of stainless steel may be 
formed by spinning, but may require 
more frequent re-annealing than for 
drawing, because of work-hardening char- 
acteristics. Type 305 is a special spinning 
grade but requires extra effort and stur- 
dier equipment because of its extra tough- 
aess. Spindle speeds should be about half 
those for ordinary steels. Martensitic 
grades are not considered suitable for 
spinning. Use roller tools, and clean spun 
work with nitric acid to remove foreign 
metals from the surface before anneal- 
ing. Otherwise, corrosion resistance may 
be impaired. AM—Sept 27 °54, p138 








—— H5t< 
- 
; 

; 

! 

! 

2 
v 
= 

U 
) 

' 

' 

u 
= 











Blank disk Flonge 
[Ey - 7he same section of the workpiece before ond otter 
Mydrospinning 


HIGH-PRESSURE cold plastic deformation 
of metal to form hollow parts from flat 
blanks can reduce cost by 75% and increase 
strength 15%. Called WHydrospinning by 
Cincinnati Milling Machine Co, the process 
is similar to hand spinning but uses pressures 
as high as 400,000 psi. It can be used cold 
on most metals, except titanium (which must 
be heated). AM—May 9 '55, p2 and 126 


Duplex Hydrospin machine at GE, Even- 
dale, can roll-form %-in. annealed AISI 
4130 to 60°-included angle, straight-wall 
cone, or 4130 tubing with “%-in. walls 
through 60% reduction in one pass. AM 
—May 9 °55, p128 


Contour tracer is necessary when Hydro- 
spinning curved-wall cups, stepped cones, 
o1 multi-dia cones. Tracer templets are 
made from %-in. hardened and ground 
tool steel after shape has been developed 
with mild-steel templet stock. AM—May 
9 "55. p128 


Blanks for Hydrospinning may be flat for 
formation of straight-wall cones, but pre- 
formed cups or machined blanks are 
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usually necessary to provide metal for 
tapered walls, for tubular skirts on cones, 
or for cups of irregular wall section. AM 
—May 9 ’55. p127 


Hydrospinning has been applied success- 
fully to aluminum alloys ranging from 
2S-0 to 75S-T4, mild steel, most stainless 
steels, Inconel, and such high-tempera- 
ture alloys as Allegheny Ludlum A-286 
and Timken 16-25-6. Metals such as ti- 
tanium, which have hexagonal crystal 
structure, must be spup hot. 4M—May 
9 °55, p128 


Cooling and lubricating during Hydro- 
spinning can be effected by soluble oils 
when pressures are low, as on aluminum. 
For high pressures, use a water-base cool- 
ant, such as Cimcool, and lubricate both 
work and mandrel by swabbing with col- 
loidal zinc suspension or molydisulphide 
paste which will not be washed off by 
coolant. In extreme cases, as on A-286, 
coat blank with inactive phosphate by 
dipping before spinning. AM—May 9 
"55, pi28 


High-pressure power spinning permits 
finishing parts faster than is possible by 
conventional machining methods. Less 
metal is wasted than by being cut into 
chips. In some cases, more than half 
the original weight must be machined 
away as chips when producing highly 
stressed parts from forgings. Chipless 
machining of these parts by cold plastic 
deformation limits machining to a few 
light cleanup cuts on surfaces that can- 
not be spun, and results in parts costing 
about 20 to 30% of those made from 
full-size forgings. AM—May 9 °55, p127 


Tool rings used on Hydrospin rollers 
are made from tool steel, hardened to 
62-64 R., then finely ground and polished 
all over. Design will vary with spinning 
operation to be performed. For high 
production, carbide rings may be used. 
AM—May 9 ’55, p127 


Dirt or slag inclusions in blanks for -Hy- 
drospinning will cause cracking or split- 
ting, but scratches, machining marks, or 
chatter marks do not give trouble if 
forming is not severe. If there are high 
strains, however, such marks may cause 
stress concentrations and cracking. GE 
recommends vacuum-melted metals for 
critical, expensive parts. This is particu- 
larly true for A-286 alloy and titanium. 
AM—May 9 ’55, p129 


Finish on Hydrospun parts depends on 
material, roller design, and feed rate. 
Feeds usually run between 0.010 and 


0.080 ipr. For very fine finish, 0.030 to 
0.050 ipr is recommended. Use speeds 
over 1000 sfpm. 4M—May 9 °55, p129 


Remove scale from castings and forgings 
by blasting or pickling before Hydrospin- 
ning. Hot-rolled mild-steel plate can be 
spun with scale still attached, as it breaks 
away ahead of the rolls. However, clean- 
ing is recommended to prevent flakes of 
scale from accumulating in the lubricant 
on the rolls. AM—May 9 °55, p129 


When reducing wall thickness of tubing 
by Hydrospinning, use two opposed roll- 
ers if length is greater than three dia- 
meters. With smal! mandrels, three rollers 
are suggested. They support the work and 
eliminate tendency for mandrel to climb 
from between centers of rollers. AM— 
May 9 ’55, p131 


Grooving of labyrinth rings for air seals 
can be done by Hydrospinning. Test setup 
was made on large boring mill at GE. 
Process develops smooth, hard, burnished 
surfaces even on soft, stringy, tough ma- 
terials virtually impossible to machine 
without tearing. AM—May 9 ’55, pi30 


New material for spinning chucks is 
made by Formica Co from a paper base 
impregnated with Bakelite phenolic resin. 
Material is strong, smooth, easy to ma- 
chine, and eight times more dent-resistant 
than hard maple. AM—Jan 17 °55, p147 


Spinning chucks are produced on a spin- 
ning lathe by the aid of a flat templet and 
hydraulically controlled tracer unit. A 
conventional carbide-tipped lathe tool is 
used, and time is reduced to one-tenth 
of that required for previous methods. 
Transit on headstock positions centerline 
of templet parallel with lathe axis. Toler- 
ances can be held within +:0.005 in. AM 
—July 4 °55, p155 


Converted Warner & Swasey lathe has 
expansion mandrel replacing headstock. 
Drawing in the collet expands the man- 
drel to form cylindrical work to a taper. 
Spinning disks are then fed in to form a 
neck, and the toolpost, turmed 90°, car- 
ries a tool to square off the end and cut 
a chamfer. Disks are mounted on front 
and rear of carriage and may be of differ- 
ent shapes or may be used for first and 
second operations. AM—June 6 °55, p150 


FORGING 


Cold working of metals increases the 
hardness, but some metals work-harden 
much faster than others, so require more 
frequent annealing. Slight variations in 
chemical composition can strongly affect 
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work-hardening rate. In 18-8 stainless, 
for example, increasing nickel from 8 to 
10% lowers the rate considerably. Im- 
purities and defects weaken the metal, 
but additions of sulfur or lead may be 
made to improve machinability. AM— 
Aug 30 ’54, pi0i 


Size of metal piece being cold worked 
affects the strength finally attained. The 
heavier the section the lower the strength 
for the same percentage of reduction. 
For example, maximum full-hard strength 
of 18-8 stainless steel wire of 200-mil-dia 
is 196,000 psi tensile. The same wire of 
4-mil-dia attains 292,000 psi. This is be- 
cause of more thorough and uniform 
utilization of the deformation stresses. 
AM—Aug 30 °54, p107 


Hot working of metals permits easier de- 
formation with less power. Generally, the 
grain size is refined and strength is im- 
proved. Hot working, however, must be 
confined within a definite temperature 
range for each metal, as given in a table. 
AM—Sept 13 °54, p168 


Stainless steel must be heated more slow- 
ly than carbon steel, and about 25% 
more hammer blows will be required. 
Muffie or semi-muffle furnaces with accu- 
rate pyrometric control are recommend- 
ed because direct contact with open 
flame produces carburization and possi- 
ble loss of corrosion resistance. Forging 
die life is about 25% less than for mild 
steels. AM—Sept 27 °54, p136 


Forging Range Temperatures 
For Stainless Steels 


Type —— ere Cooling Rate 
Austenitic 2300 1600 Very Rapid 
Ferritic 2050 1450 Rapid 
Martensitic 2200 1500 Slow 


AM—Sept 27 ’54, p134 


Martensitic types of stainless steel are 
air-hardening, so must be cooled slowly 
(or annealed) after forging to prevent 
cracking. AM—Sept 27 °54, p130 


Forging and rolling of titanium present 
only moderate fire hazards, but material 
must not contact iron oxide at high tem- 
peratures. Normally, titanium is heated 
in air to 1500 to 1700 F for forging. AM 
—Mar 28 ’55, p149 


Titanium can be forged easily by drop 
hammer, but dies must have large fillets 
and radii. Both dies and ingots must be 
free of nicks and scratches. Shrinkage 
allowance is 0.094 in. per ft. Close fur- 
nace temperature control is essential, and 
atmosphere should be neutral or slightly 


oxidizing. Flash removal should be per- 
formed while still hot (about 900 F), 
and work should be stress-relieved as 
soon as possible. Large forgings should 
be stabilized at 1100 to 1300 F for up 
to 24 hr. PE—Dec °54, p129 





HOT UPSETTING is performed in a welder 
at Packard. Hub is pressed into housing by 
means of a ram, then current is applied 
through two roller electrodes, as in spot weld- 
ing. Work is then indexed !80° to permit 
applying heat to two more spots to pro- 
duce a joint capable of sustaining a 20,000 
in.-lb load. AM—Nov 8 ‘54, pl47 


Largest light-alloy die forging ever pro- 
duced is 12-ft wing spar fer Convair in- 
terceptor produced on 35,000-ton press 
at Wyman-Gordon, North Grafton, Mass. 
AM—Mar 28 ’55, p154 


Forged aluminum wheels for Cadillac’s 
Eldorado cars are produced on giant 
press at Alcoa’s Cleveland works. AM— 
April 25 ’55, p164 


Four biggest die forgings replace 272 
plane parts. 11-ft aluminum wing spars, 
produced on 35,000-ton Wyman-Gordon 
press replace 272 parts and 3200 rivets, 
while cutting weight 100 Ib. AM—April 
25 °55, p97 


Hastelloy X has been forged successfully 
into turbine buckets and 20-in. rings by 
McWilliams Forge Co, Rahway, NJ. Key 
to the process lies in holding proper tem- 
perature. 6-in. billets were heated in 5 hr 
to 2180 F by low-sulfur-oil furnace, upset 
slightly, reheated, upset to 4 in. high, 
punched with 4-in. punch in 8000-lb 
steam hammer. Additional reheatings be- 
tween forging on mandrels of increasing 
size in 2000-lb hammer produced the 
ring. AM—May 23 ’55, p173 


Turbine blade blanks are made at GE 


by upsetting the end of thin flat barstock, © 


twisting to shape, and machining final 
form. Labor and other costs are about 
the same as for the older method. of ma- 
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chining from thick stock, but important 
savings are realized because only 2.6 Ib 
of Type 403 steel are required, instead 
of 6.2 lb. AM—June 6 ’55, p140 


Forging dies of cast beryllium copper are 
made quickly and cheaply, are particu- 
larly good for prototype work. They can 
be repaired by welding, can be melted 
and re-cast if errors occur, and are self- 
burnishing. Costs have been reduced as 
much as 75% and lead time cut to an 
average of 3 to 6 weeks. One such die 
produced 17,000 steel forgings. AM— 
June 6 ’55, p158 


New method of producing forging dies 
by casting in beryllium copper and other 
castable alloys is announced by North 
American Aviation. Process cuts lead 
time on forgings from months to weeks, 
reduces cost of dies 75%. Magnesium, 
and carbon and alloy steels can be forged 
in the beryllium dies which are self-bur- 
nishing, so finish improves with use. AM 
—May 9 ’55, p181 


Textbooks on forging are hard to find. 
but this one will be a help in defining the 
essential steps in producing drop forg- 
ings. It will not serve as a text beyond the 
introductory level, but the glossary of 
forging items, descriptions of equipment, 
and the discussions of forging operations 
are sufficiently detailed to serve as a ref- 
erence source. It is THe CLosep Dir 
ForGiInG Process-—by P E Kyle. Pub- 
lished by the MacMillan Co, 60 Fifth 
Ave, New York 11, NY. 140 Pages. Price 
$1.50. AM—Aug 2 °54, p202 


Pitman shafts are heated to forging tem- 
perature in ceramic-lined induction coils 
in 27 sec. Coils are loaded by hydraulic 
cylinders that push bars from nests into 
which they have been loaded by auto- 
matic feeder. Timing of pushers is con- 
trolled by speed of upsetter. AM—July 
18 °55, p119 


Automatic, 3-in. upsetter receives induc- 
tion-heated bars after they have passed 
through segregating device. Pyrometer 
checks temperature — those overheated 
are rejected, those underheated are cooled 
and returned to heater for reheating. Ac- 
ceptable bars are automatically loaded 
into machine where rack segment is upset 
on one end. Completed parts are ejected 
to flight conveyor for delivery to tote 
pans. AM—July 18 °55, p119 


EXTRUDING 


Gas turbine blades are hot extruded in 
Nimonic 80A and 90 with a variety of 
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longitudinal through passages for air cool- 
ing. Shapes are hot or cold rolled to 
required final dimensions. Work is done 
by Henry Wiggin & Co Ltd, England. 
M—Sept 4 °54, p1572 


Extrusion press of 14,000-ton capacity, 
made by Schloemann, AG, Germany, 
will extrude aluminum-alloy sections 
weighing up to 2500 lb. It can be oper- 
ated at 4700-, 8300- and 14,000-ton ca- 
pacity to permit use of tools that cannot 
be built strong enough for full capacity. 
AM—Dec 6 54, p162 


Backup blocks for extrusion dies are 8 
to 26 in. thick, 25 to 42 in. in dia. Tools 
are induction preheated by low-frequency 
coils, held in gas-fired furnace at correct 
temperature prior to use. AM—Dec 6 
54, p162 


Dies and support plates for 14,000-ton 
extrusion press are made from annealed, 
hot-work, tungsten-chrome-moly _ steel. 
V-form, rib-stiffened lengths of extruded 
aluminum are later flattened to form 
wide panels. AM—Dec 6 °54, p163 


Cylinders for 14,000-ton extrusion press 
weigh 57 tons each, are interchangeable 
for ingots of different diameters. Bores 
range from 15% to 29% in. AM—Dec 
6 °54, p163 


Impact-extruded top bearing shells save 
$9000 a year over earlier method of pro- 
ducing on screw machine, and a total of 
$17,000 over still earlier aluminum die 
castings. Blanked slugs are tumbled, de- 
greased, and lubricated, then impact-ex- 
truded in 45-ton V & O press. AM—July 
18 °55, p134 


MOLDING AND CASTING 


Molding 


Short runs of molded plastic parts can be 
produced at minimum die cost by the 
Economold process developed by Doug- 
las Engrg Co, Montville, NJ. Molds are 
made up of sheet-aluminum laminations 
and are produced for about a fifth to a 
tenth of the cost of conventional, high- 
production, single-cavity molds. AM— 
Sept 27 °54, p124 : 


Molds for small plastic parts are easily 
made by pouring Bakelite vinyl resin-base 
plastisol around pattern in beaker, curing 
at 350 F for 15-20 min, then popping out 
the pattern. Empty mold is filled with 
epoxy resin mixed with hardening agent 
which is allowed to set, then baked at 
low temperature. Mold will hold +0.005 
in. for about four parts. dM—Jan 3 
“55, p124 
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DIE ASSEMBLY for binding-post insulator 
cost only $150 when made in plant; An out- 
side bid was for $500. Die has produced 
100,000 parts and required only a single 
two-hour cleaning and polishing. AM—April 
25 ‘55, pli? 


Plastic molding dies at Hewlett-Packard 
Co, Palo Alto, Calif, are stored in a 
cabinet heated to 120-140 F to prevent 
rust. AM—April 25 °55, p116 


Short-run plastic parts are produced at 
Hewlett-Packard at two shots per min on 
hand-operated 1-oz Van Dorn injection 
machine. For larger runs (over 500 
pieces), a 4- to 6-oz Impco press is used. 
Crude wooden jig supports soft steel 
dies; two infrared lamps keep die at 170 
F when thermoplastic material is used. 
AM—April 25 °55, p116 


SIMPLE DIE for molding Tenite around 
steel handle cost only $25. Made of soft 
steel, it will last for 100,000 pieces, is easy 
to repair and correct. This and similar small 
dies are made on modular system to fit on 
standard bases (one per press). Cost per 
part is 7¢; purchased parts cost 14¢. Die is 
intended for short runs with manual opera- 
tion. AM—April 25 '55, plié 


Interchangeable injection cylinders for 


each plastic eliminates purging between 


jobs, cuts changeover time for short-run 
molding. Polystyrene insulators made in 
four-cavity die are removed manually, 
still cost only 5¢ as against purchased 
price of 1742¢. AM—April 25 ’55, p117 


Temperature control on molding press 
removes hazard of high-pressure steam 
lines at operator’s station. Control sys- 
tem incorporates temperature controller 
and three-way valve that admits steam 
or cooling water to press platens, as 
required. 4M—Mar 28 "55, p136 


MODULAR-DESIGNED DIE for thermoset- 
ting part cost $208; parts cost 25¢ each; 
would cost 75¢ if bought outside. Hewlett- 
Packard changes over dies in 30 min if press 
is warm. Press platens are heated to 300 F 
by electric elements. Solenoid control closes 
press in 2 to 4 sec for fast-curing alkyd. 
Slower plastics are preheated in $125 infra- 
red shop-built oven. AM—Apr 25 ‘55, pil7 


Casting 


Shell molding can be economical for 
small-lot production, and average savings 
over fabricated, or sand-cast and ma- 
chined parts is 20%. Many machining 
operations can be eliminated, tolerances 
can be held within +0.005 in./in., and 
finishes are smooth. Substantial savings 
are effected in metal consumed, and pat- 
tern costs are not as high as generally 
believed. AM—Oct 25 °54, pi30 


Clamps originally flame-cut from plate, 
sanded, drilled, and with pins brazed in, 
cost $1.34 each. Shell molding eliminated 
drilling one hole and turning and brazing 
one pin, and reduced cost to $0.82. Sand- 
cast costs would be about the same, but 
shell molding looks and works better. 
AM—Oct 25 °54, p130 


Small flanged wheels machined from 
solid bar cost from $2.38 to $2.66 each. 
Shell-molded wheels cost only $0.54 to 
$0.71 each, including finish boring and 
recessing retainer-ring groove. 4M—Oct 
25 *54, p131 


Hot-rolled strip and steel plate were 
welded to cam-track shape at a cost of 
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$3.35 per piece. Cost with shell molding 
was $0.82, pieces are more uniform, and 
tradename can be cast in. As a sand cast- 
ing, the track would have required ma- 
chining on the cam surface. AM—Oct 25 
"54, p132 


Shell molding is used by British company 
(Victor Products Ltd) to produce all com- 
ponents for a flame-proof light fitting, 
except the glass. Special molding machine 
was built by Fairbairn, Lawson Combe 
Barbour Ltd with 13-in. pattern depth 
capacity. Intricate reflector bands on in- 
ternal reflector require no machining, but 
are merely finished with baked white 
enamel. M—Nov 5 °54, p1957 


Shell cores are now being produced for 
castings. A core blower built by Shalco 
Engineering Co blows a mixture of sand 
and phenolic resin into a core box 
mounted between two electric heating 
plates. Hollow cores permit casting in- 
ternal surfaces to close tolerances. AM 
—Mar 14 ’55, p101 


Integral shell molding and pouring system 
has been developed by Link-Belt Co. It 
can produce up to 240 molds per hr with 
two men. Installation is tailored to indi- 
vidual foundry and all operations are 
by pushbutton. AM—April 25 °55, p165 


Investment casting frequently presents 
some difficult problems in mold design. 
Practical tooling, plus common sense and 
sound shop techniques will solve most of 
them. AM—Nov 22 ’54, p120 


Patterns of frozen mercury are excellent 
for investment casting of intricate shapes 
and special alloys. Die sections are sepa- 
rated by match plate to form cores, then 
filled with mercury and frozen at —100F. 
Dies are opened, matchplate removed and 
dies closed with light pressure to cause 
mercury halves to weld (book) together. 
Pattern is removed, dipped in ceramic 
slurry to build up 1/16- to 1/8-in. wall. 
Mercury is allowed to melt and run out, 
then shell is fired at 1850 for 2 hr. Shell 
is placed in container backed with sand 
or shot and metal is poured in. As-cast 
surfaces require little or no machining. 
AM—Jan 17 ’55, p126 


Uncontrolled contraction of wax patterns 
for investment casting can be prevented 
by blowing compressed air into the mold 
shortly after wax injection. This produces 
a pattern free from draw and shrinkage 
but still subject, of course, to thermal 
contraction after solidification. AM— 
April 25 ’55, p155 
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WELDMENTS, left, cost $8.50 each and were 
replaced by shell moldings which cost only 
$1.43. Sand castings were impracticable 
because OD of cylinder could not be held 
to close tolerance and machining was diffi- 
cult. With shell moldings, only the riser has 
to be belt-sanded, the ID and ring grooves 
to be bored, and two holes to be jig bored 
{included in cost figures). AM—Oct 25 ‘54, 
pi3l 


Large wax patterns for investment cast- 
ings can be made quickly by making 
them hollow. After wax is injected, com- 
pressed air is blown in for a short time. 
Then a vent pin is removed and air and 
still-hot wax is blown out, leaving a hol- 
low shell which is quickly cooled by the 
flow of air. Vacuum casting technique 
produces excellent surface finish but is 
slower than conventional method. AM— 
April 25 °55, p157 


New investment casting method, called 
Investment X, involves dipping wax pat- 
tern in ethyl-silicate-bonded slurry, then 
showering with molochite. This is re- 
peated to build up coating %4 to % in. 
thick. Wax is removed by solvent de- 
greaser. For nonferrous castings, molds 
may be fired and cast without support. 
For centrifugal pressure casting, mold 
is supported in Nimonic box with mixture 
of sand and molochite. This frits during 
baking, unfrits when cold and can be 
poured back into bin. AM—April 25 
"55, p159 


Aluminum die castings can be produced 
with hardware finish directly from the 
die by a new process developed by Alcoa. 
This avoids expensive finishing operations 
before plating or alumiliting. As-cast 
aluminum parts may now be finished 
almost as readily as zinc. AM—Jan 3 
°55, p137 


Standard tolerances for die castings have 
been prepared by American Die Casting 
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Institute. They are given as Reference 
Book Sheet. AM—Mar 28 ’55, p151 


DAMPING MAGNET unit (left) consists of 
two straight alnico magnets mounted be- 
tween steel base and takeout block. Steel 
keeper is added, and assembly held together 
by screw. This is set in HPM die caster, and 
the shot covers all but keeper face and 
magnet poles. Takeout block and screw are 
removed to make the assembly (right). 
Accurate location is essential, and mold 
locating points are made of Carboloy be- 
cause of abrasive nature of alnico. AM— 
July 18 '55, p34 


Aluminum-base die-casting process is used 
at GE to assemble graphite-cored suspen- 
sion magnet on end of meter disk and 
shaft assembly. Job is done in special fix- 
ture on Fisher machine. AM—July 18 
*55, p133 


Die-casting technique is used to assemble 
meter disk and shaft. Disk is placed in 
fixture, shaft in hollow mandrel. Operator 
then brings parts together and tilts fix- 
ture over pot to make the shot. Mold is 
so accurately made that there is no flash. 
Machine is No. 10 Fisher, made in Peter- 
borough, Ont. AM—July 18 °55, p133 


Die-cast links of aluminum bronze chain 
are inserted in pairs in die after ends 
have been sprayed with Fosco Dycote 14 
and a metal insert installed to represent 
space between two links when held out 
of contact. Third link is then poured in 
the die to form a three-link section. These 
sections are then similarly joined to cre- 
ate desired length. M—May 6 °55, p794 


Aluminum bronze chain links are cast 
individually in four-section dies mounted 
on tilting turntable. During the pour, the 
die is tilted slowly from about 15° to 
vertical. This prevents turbulence which 
would seriously affect physical proper- 
ties of the metal. Die has two gates used 
alternately to maintain even heat balance. 
Water cooling is used, and two cores are 
employed alternately, one cooling, the 
other working. M—May 6 55, p794 


Centrifugal castings of titanium have 
been produced successfully at Armour 
Research Foundation, Chicago, in weight 
from 3 to 9 Ib. Possible uses are in ma- 
rine work where salt water corrosion is a 
problem, and in jet-engine parts. AM— 
Jan 3 °55, p81 
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SHORT RUN ECONOMIES...LONG 
HENRY & WRIGHT DIEING 





Cutaway view showing extra-long guiding area. 
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BASIC FEATURES 


Greater area of guiding surface to 
1. insure precision alignment of punch 
and die. 


2 Low center of gravity permitting high 
* speeds with minimum vibration. 


3. Downward pull instead of push. 


4 Upper crosshead receives only pres- 
* sure necessary to perform work. 


5 Unobstructed view of tools from all 
* sides. 


HIGH SPEED BLANKING, Machined surfaces on all four sides 
FORMING AND DRAWING 6. of die bed and upper crosshead 


simplify feed and tool in tion, 
Substantial economies can be achieved on straight blanking plity kage 
jobs because of the speed and accuracy of H & W Dieing 
Machines. This same combination of speed and accuracy is 
of still greater advantage in producing formed and drawn 
ee particularly if progressive dies are used. The Dieing 


Aachine’s superior ability to take off-center die loads increases 
the range of work that can be done progressively. 


MORE STAMPING IN LESS TIME AT LOWER COST WITH LONGER DIE LIFE — 
Full Details on Henry & Wright Dieing Machines are yours for the asking. 
Remember — one Dieing Machine is frequently equal in capacity to five or ten 
other presses. 


HENRY & 
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sRUN SAVINGS 
MACHINES 


ASSEMBLY OPERATIONS 
THAT COST NOTHING 


Tool designers have found that, by feeding 
two strips simultaneously and incorporating 
an assembly station in the die, Henry & 
Wright Dieing Machines save the expense 
of separate mechanical or manual assembly 
operations. Quality control is improved, too. Joint for folding rule stamped and assembled 








NEW ECONOMIES FOR 
% HEAVY GAUGE PARTS 


+38 
ae Dieing Machines are available in capacities 
oy of 25-tons on up through 2500 tons. Large 


Dieing Machines are demonstrating that real 
savings can be achieved by using progressive 
JB oe Res stamping for heavy duty housings and simi- 
— : 5 a lar parts that were previously die cast or 
produced on a series of presses performing 
single operations. Again, the answer is in 
the Dieing Machine’s superior ability to take 
off-center die loads. 












Contract shop makes two or three job changes a day for 
savings on short runs. 
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MIX SHORT RUNS 

WITH LONG RUNS 
Advance scheduling of jobs permits you to 
take full advantage of the Dieing Machine’s 
many economies for both short runs and 
long runs. Openness of construction pro- 
vides excellent accessibility for quick die 


changes, reduces setup time for feeds and 
stacking chutes. 





350-ton H & W Dieing Machine produces 
housing for automatic transmission. 
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DIVISION OF EMHART MFG, CO. 
531 WINDSOR STREET 


WRIGHT HARTFORD 1, CONNECTICUT 
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PRECISION 


EASIER TOOLING AND RE-TOOLING 


With precision, sturdiness and adaptability all built 
into the V & O press, you can plan for fewer adjust- 
ments for press aberrations when you design your 


tooling. 


FASTER SET UPS 


When the set up man makes fewer adjustments for 
press aberrations, then his average set up time is 


reduced. 


WIDE SELECTION OF MODELS 


V & O precision, sturdiness and adaptability are built 
into a wide selection of standard models. You can 
have the press you want. 


STURDINESS 


ADAPTABILITY 


SPECIAL TYPES AS YOU NEED THEM 


With precision and sturdiness in every element, 
V & O can vary the press as you can vary the tooling. 
That is why V & O designs and builds so many spe- 
cial feature, modified feature, and even radically 
different presses. Write us about your ideas. 


SAFER FOR HIGHER COST TOOLING 


Complex tooling, high precision tooling, hard but 
brittle alloy tooling, all are protected by V & O pre- 
cision, sturdiness and adaptability. You can design 
your tools with confidence. 


TOOL LIFE AND 
PRECISION PRODUCTION 


V & O precision and sturdiness mean higher pre- 
cision production, fewer rejects, and less of the tool 
wear that can be caused by off-centering or mis- 
alignment. 


1956 Production Planbook 





SPECIAL FEATURES 


BETTER ADAPTED TO ACCESSORIES 


Precision, adaptability and sturdiness make it easy 
to apply attachments to V & O presses. V & O offers 
a wide range of feeds; brakes; clutches; mechanical 
and electrical or electronic controls; and other de- 
vices. V & O can equip presses that will do more 


for you. 


THE EASIEST PRESSES TO AUTOMATE 


Precision, sturdiness and adaptability make V & O 
the easiest and most satisfactory presses to automate. 
The very first V & O’s, away back in 1889, were de- 
signed and built for automated tooling. Down through 
the years V & O has designed for automate-ability. 
With a V & O you can be 65 years ahead of the auto- 


mation parade. 
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SINGLE PURPOSE ENGINEERING SERVICE 


V & O design engineers think the way they build. 
V & O designs and builds press and tooling combina- 
tions that are so integrated and automated as to be 
small factories within themselves. V & O also designs 
and selects those small modifications that make such 
big differences. Why not talk with V & O engineers 
about your ideas? 


A V & O Distributor is close at hand. 
Write for our new literature. 


THE V&O PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 


HUDSON, NEW YORK 


Builders of Precision Power Presses and Feeds Since 1889 




















im plate or sheet metalworking... 


NIAGARA MACHINES 





























Pint 3 Pad 
; : COMBINATION CIRGLE SHEARS AND ¥LANGES 
: — i High speed machines handling a wide 
P. r range of medium to heavy work 
4 tr ih 
GAP FRAME DOUBLE CRANK PRESSES 
3 é 2 inch shaft diameters 
| 48 222 to apacities. Also, inclinable series 
fe SRR TS OTT 
PRESS BRAKES 
50 - 775 ton capacities 
' 
| 
4 : 
“ff 
BENDING ROLLS SINGLE CRANK OPEN BACK INCLINABLE PRESSES 
Hand and power driven for a wide STRAIGHT SIDE DOUBLE CRANK PRESSES 1% -7 haft diameters 
range of lengths and thicknesses 50 - 300 ton capacities 7 - 250 ton capacities 
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STRAIGHT SIDE ECCENTRIC GEARED FRONT-TO-BACK CRANKSHAFT FRONT-TO CRANKSHAFT 
PRESSES MODIFIED AND EQUIPPED OFEN BACK INCLINABLE PRESSES ADJUSTA : 
FOR AUTOMATION Standard and automation mode bo ielaleleige mela) 
2 and 4 point suspension 75-2001 2 
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DO THE MOST FOR YOU 









%* MOST EXTENSIVE LINE: 


From giant, power-operated machinery to small 
hand tools 


MOST ADVANCED DESIGNS: 


Years ahead in performance through forward- 








In the world’s largest automotive and appliance plants 
or the smallest of sheet metal shops, Niagara machines 
and tools are usually at work “in force.” ees 
Batteries of giant presses are teamed up with speedy 
ring and circle shears. Massive, rugged press brakes stand 
shears. Versatile lever punches, rotary machines, groov- 
ers and seamers . .. all operate together to produce a 
eee. ee better product at lower cost. The Niagara lines are 
“companion lines” of metalworking machines and tools 
that work together. A Niagara-equipped shop or plant is 

years ahead in quality and volume of production. 
Whatever you require — power presses or hand tools 
~— Niagara is the line that can do the most for you. It is 
on the most complete in the industry ... the most advanced 
~ in engineering. You can consult a Niagara representative 
with complete confidence of unbiased recommendations. 
Niagara has the right machines and tools for your 

requirements. ; 


STRAIGHT SIDE ECCENTRIC GEARED PRESSES 


One, two and four-point suspension 





UNDERDRIVE POWER SQUARING SHEARS 
Shim stock to | inch capacities in 


BRING YOUR FILES UP-TO-DATE WITH 
INFORMATIVE NIAGARA BULLETINS 





lengths from 3 - 20 feet 
\ TI fo oe 
\ |] / \ (ft » WAN D } | 

| NE queettieetiiiieeeee: A A diversified and extensive list 
: ae of machines and tools make up 
the famous Niagara line. Some 
America’s Most Complete Line of Presses of the principal types are illus- 
Shears, Machines and Tools trated. Be sure that you have 
for Plate and Sheet Metal Work the latest data on the ones that 
apply to your work. At your 
request, specific Bulletins will be 

mailed promptly. 





POWER PRESSES © ‘PRESS BRAKES * POWER 
SQUARING SHEARS * ROTARY MACHINES 

SLIP ROLL FORMERS * POWER ROTARY SHEARS 
° OR evil «ELECTRONIC NIAGARA MACHINE & TOOL WORKS + BUFFALO 11, N. Y. 


AUTOMATIC WELDERS #®© GROOVERS AND DISTRICT OFFICES: 
SEAMERS © HAND OR FOOT OPERATED SHEARS Buffalo © Cleveland °* Detroit © New York °* Philadelphia 








© FOLDERS-BRAKES ¢ LEVER SHEARS AND Dealers in principal U. S. cities and major foreign countries 


PUNCHES ° HAND TOOLS 
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TAPPING 
on the U. S. 


MULTI- 
LIDE 


Top: Close-up top view looking down 
into tapping position on the U. S. 
Multi-Slide. 


Above: Allen-Bradley Coil Terminal 
produced complete on No. 33 U. S. 
Multi-Slide, including tapping a 6-32 
hole. Shown about three times actual 
size. 


Right: Standard No. 33.U. S. Multi- 
Slide Machine which is used (with the 
addition of a tapping head) for the 
production of the part shown above. 


The Allen-Bradley Company of Milwaukee, Wisconsin, manufacturers of 
quality motor controls, will install in their plant a No. 33 U. S. Multi-Slide 
Machine equipped with a tapping head to produce the Coil Terminal shown 
above complete including the tapping of a 6-32 hole. The incorporation of 
tapping in the U. S. Multi-Slide eliminates the need for a secondary 
operation on this part. 

The U. S. Multi-Slide is designed and built for the automatic production of 
stampings, and any or all of the following operations may be incorporated 
to produce complete parts at each stroke of the machine: trimming, piercing, 
swaging, embossing, blanking and forming. Now the possibility of including 
a tapping operation further increases the versatility of the Multi-Slide, and 
offers to the user increased potential for cost reduction by eliminating 
secondary operations and handlings. 


Bulletin No. 15-A contains complete 
specifications. Write for a copy. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 
Builders of U. S. Multi-Slides — U. S$. Multi-Millers 


U 5S. Automatic Press Room Equipment — U. S. Die Sets and Accessories 
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For-maximum press room efficiency . . . For. controlled 
unwinding of all types of stock in coils... 


> jad. Is eRe cee 


BE Ey ¢ 


U. S$. Multi-Roll Cradle 
Model ACC-1-9C, with four power- 
driven rest rolls plus a pair of 
power-driven take-out rolls. A 
geared motor of 1/3 H.P., 155 
R.P.M. gives output speeds up to 
80 feet per minute. For special ap- 
plications other motors can be 
provided. The cradle will handle 
stock up to “% inch in thickness, 9 
inches in width, and coils with OD 
up te 40 inches. Photo shows 
Multi-Roll Cradle set up with a 
U. S. Stock Strdightener and a U. S. 
Slide Feed to make the press com- 
pletely automatic. 


With the U. S. Multi-Roll Cradle you can get the fullest 
benefits from the inherent advantages of using stock in coils. 
It has been designed to enhance press performance by un- 
winding stock in a steady, smooth run under complete control 
at all times. This is accomplished with four power-driven 
coil rest rollers mounted in self-aligning bearings and ar- 
ranged in an arc to — weight distribution. In addition, 
on Model ACC-1-9C further power is provided by a pair of 
Atewes th Gk cia andin. click wer-driven take-out rolls to completely unwind coils which 
stock can be easily rolled into the cradle ave a tendency to sag or slip when rest rolls only are used. 
ru Ay pr gene 3 peg seg Both sets of rolls are actuated by a loop control arm which 
trigger latch and swung to the side. It operates through a micro switch. The stock can pass over the 
Tica roll or press against it; either way, the feed to the press is 
below: Medd MEANT wth ton “eae g and constant and can be adjusted to rates up to 80 
power-driven rest rolls only. This unit eet per minute. When handling some types of coils the 
pho mabe erent © ieginates acts power-driven take-out rolls may not be required and the 
cradle can be purchased with the four power-driven coil rest 
rolls only (Model ACC-1-9NT). On this unit the power- 
driven take-out rolls can be easily added later if needed. 


The U. S. Multi-Roll Cradle is also designed for easy and 
rapid coil loading, and the compactness of the frame and the 
‘controlled unwinding feature make it possible to set it up 
close to the press for most economical and safe use of floor 
space. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) * NEW JERSEY 
Builders of U. $. Multi-Slides—U. $. Multi-Millers 
U. S$. Automatic Press Room Equipment—U. $. Die Sets and Accessories 
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OMBINATION 


ey of -Yaohi loyal Palate a-Yory-m ol cele (Udi lela mall maces sim 
pressing job, | to 75 tons 


Staking 
Marking 
Broaching 
Stamping 
Compacting 
Forming 
Assembling 
ach Riveting 
, —li‘iéiéai'SCwP Ct. Forging 
Foil marking equipment Swaging 


What's your job? 


Only with Denison hydraulic 
Multipress can you select 

the most efficient press 
combination for your exact 
needs ... at a minimum of cost. 
Have your Denison represen- 
tative show you how Multipress 
gives you quicker setup, 
longer die life, faster operation, 
uniform production .. . 

low cost. Write us 


Stock feeds Pelleting equipment 


THE DENISON ENGINEERING COMPANY DENISON 


1164 Dublin Road * Columbus 16, Ohio : 
A Subsidiary of American Brake Shoe Co. A e) L LALA. 
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New CINCINNATI 
PRESS BRAKES 


THIRTY TON - - - - 2-30 SERIES 
FIFTY TON - - -.- 3-50 SERIES 





COMPETITIVELY PRICED 





















































Front controlled, variable speed drive, Completely enclosed transmission, Two micrometer indicators, one at each 

20 to SO strokes per minute. running in oil. end of the ram—easy to read and 
accurately record the amount of adjust- 
ment and tilt. 














Centerline 





























Centerline loading prevents weaving Centralized pressure lubrication system. Ball end on the ram adjusting screws 
of the housings and insures accurate permits tapering of the ram for fade-out 
bends. work. 


7 THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 
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2-30 SERIES 


This new 2-30 Series Cincinnati All Steel 
Press Brake has a capacity of 14 gauge x 6’ 
mild steel. 


Look at these unusual standard features: 
21%" stroke—12” shut height—9” throat. 


Distance between housings 5’-2”—overall 
die surface, 6’-0”. 


Front controlled, variable speed drive, 20 to 
50 SPM. 4” manual ram adjustment in- 
cluding ram tapering adjustment for fade- 
out work (power adjustment available as 
extra feature). 


Bronze swivel end-guide bearing for accurate 
endwise alignment, even when tilting ram. 


Brushless electro-magnetic brake and clutch. 
Deep bed and ram, planed and drilled for 


534” angles. 


Micrometer indicators on both ends of ram 
for fast, accurate setting. 


3-50 SERIES 


These new 3-50 Series Cincinnati All Steel 
Press Brakes are built in two lengths and 
have a capacity of 10 gauge x 6’ mild steel. 
Investigate these unusual standard features: 
3” stroke—12” shut height—12” throat— 
distance between housings 6’-6” or 10’-6”— 
overall die surface 8’-O” or 12’-0"—front 
controlled, variable speed drive, 20 to 50 
SPM. 


5” motorized ram adjustment, including ram 
motor and control, complete with ram taper- 
ing adjustment for fade-out work. 


Bronze swivel end-guide bearing for ac- 
curate endwise alignment, even when tilting 
ram. 


Brushless electro-magnetic brake and clutch. 


Deep bed and ram, planed and drilled for 
534” angles. 


Micrometer indicators on both ends of ram 
for fast, accurate setting. 











EASTERN TOOL AND STAMPING CO., Inc. 


STAMPING 
SPECIALISTS 
IN 
DEEP DRAWING 

WORK 

- ALL METALS 
- ALL 

Here is a one-piece stamping that INDUSTRIES 


makes up into a hand stapler part. 


Typical example of 1-piece stamp- 
ing from Ye” thick by 7%," 


diameter brass blank. 


Spring tempered phosphor bronze 
contact—note fiat toldback fea- Aluminum Casing — 45" deep — 
9144” wide—1634” long. 


Brass Box—5” deep—14” square— 
ture. 


173%" Flange. 


Notice the reduction in this 44%” 


Steel Machinery Part—7%4" deep Headlight—6” deep—7*4” oO.D. 
long by 4%” O.D. tube with 14” 


—10” dia. 
flange. 


EASTERN TOOL AND STAMPING C0.,Inc. 


PRESSED METAL ENGINEERS 
DIES AND STAMPING 


110 BALLARD ST., SAUGUS, MASSACHUSETTS 
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PRECISE FILLING 
OF DIES by new Baldwin powdered metal presses 
makes compacts more uniform... 









y oe highly efficient shuttle type feeders enable Baidwin’s new 
Model “L” and Model “C” powdered metal presses to compact parts much more uniformly. Air operated and cam 
controlled, this unique feeder moves from under a stationary hopper to a position over the die. It carries the same 
volume of material over the die cavity each time with a very smooth motion. 

This shuttle is supported on guide rods with a spring loaded cutoff ring which prevents loss of material. Cleanline 
design of the feeder eliminates those recesses or projections that might keep the powder from filling the die cavity 
completely. 

This is just one of the ways you'll benefit by specifying Baldwin Model “L” (50-ton) or Model “C” (100-ton) 
presses to meet the growing demand for powdered metal parts. These new presses are the very first designed specifically 
for use in compacting metal powders. Both feature sealed mechanisms, hydraulic heads, special fill adjustments, auto- 
matic lubrication and variable cycling. 


For our new bulletins on “L” and “C” please write promptly to our Dept. 4702, 
Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa, © Offices in Principal Cities 
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RUGGED PRESSES 








Bliss‘packaged/ presses, Wuilt to Ji 
¢ndards, offey advantages like these 


® All piping and wiring for press cantrols, automag 
work-handling dgvices and maintegance tool powér 
outlets are builtfnto the uprights. 


® Cuts installafion time and cos$—practically dil 
the installatigh crew has to dojfwith the press 


“plug it in”. 


© Eliminateg split responsibility for press perforn- 
ance—ceyfers it instead on thefpress builder. 


¢ Simpliffes installation and majntenance of doperg, 
cushio lifters, lron Handsf and other wor§- 
handligg devices. 


@ Legves clean, uncluttered [exterior—cranes co 
move up close to load orf unload dies witho 
bumping or snagging. 


FOR MORE INFORAATION, WRITE 
E. W. BLISS COMPARY, Canton, Ohio 
Presses, Rolling Mills, Bpecial Machinery 
U.S. Plants in Canton, Clevelang, Salem and Toledo, Ohio; 


Ti 
Detroit and Hastings, Mich.; P&tsburgh and Midiand, Pa.; 
San Jose JCalif. 

















Beneath the sieek exteriors 
are these new design features— 


© Heavy frame construction For a century, Bliss has 
been known for its emphasis on heavy frames. With big 
presses like these, Bliss’ heavy sections and internal 
ribbing easily take quick shock loads in stride. 


® Extra-long gibbing—slide works entirely within gibs, 
even when adjustment is down. Motorized slide adjust- 
ment is self-braking, assures accurate positioning. Slide 
runs true at all times, meaning longer die life and 
greater accuracy. 


® Integral gear and eccentric drive—its compactness 
allows gears to operate within the crown. No overhanging 
gear guards, And Bliss’ design eliminates torsional deflec- 
tion of main pin, minimizes distortions due to overloads. 


® New automatic lubricating system—a_ recirculating 
type which has proved foolproof in service. Positive piston 
displacement method automatically lubricates every 
bearing surface at predetermined intervals. Electrical 
interlocks shut down press if a single feeder fails. 


© Cool-running high speed clutch — Bliss’ combination 
pneumatic friction clutch and brake is extremely fast— 
only a fraction of an inch needed between full engage- 
ment and brake. Self-aligning feature automatically 
compensates for wear, Clutch is also self-cooling. 
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MANUFACTURERS’ 


FREE LITERATURE 
ce iaal C¢ cM A C H i N s PRESSES—Clifton Hydraulic Press Co, 289 
Allwood Rd, Clifton, NJ. 40-page catalog: 14 


contains illustrated information on 
horizontal, column, side frame units with Unitrol 


pay real cost-saving dividends (ie ge" terg go 


AUTOMATIC DIEING MACHINES;POWER 


Famco machines—the choice of more and pag rw Mf Ce 335 Hamemeed 
more leaders in the metal-working industry. me, Teeter. 3, Comm. Songs iueiaed 
" A P en - talog describes dieing units from 25 to 400 
This ever-increasing stamp of approval is in re for high- aia metal stamping and assembly 
recognition of the superior quality and per- operations; particularly suited for use with 
rom pccaeng built into every —— Machine. veldidin, auctedes et aude woman. 
All are given that in u- spect ons, Gescription Of speci: a’ ents. 
facture which a savings in pg and HYDRAULIC MULTIPRESS —Denison Engi 
. They’re sim install, easy oO neering Co, 1157 in Rd, Columbus 16, Ohio. 
son — P 24-page ma va 120-C illustrates and describes 


various operations possible on versatile unit. 
Section on accessories included. 


TRIMMING EQUIPMENT—The Steel Prod- 
POWER PR ESSES ucts Engineering Co, 1201 W Columbia, Spring- 
field, Ohio. 12-page illustrated catalog gives 





Ope inclinable, standard and dee detailed description of operation of trimming die 

ph yy Bec and floor models. Ratings and es press. Applications and specifica- 
. t 

range from 4 to 18 tons capacity. Larger ee 

models feature the revolutionary and exclu- HEAVY-DUTY TURRET PUNCH PRESS— 

sive Famco'Electromatic” 9-point jaw clutch. Wiedemann Machine Co, 4272 Wissahickon Ave, 


Philadelphia 32, Pa. 16-page illustrated bulletin 


61 describes Model R-61 (40-ton capacity) for 
| piercing of flat material in short run to medium 
| production capacities. 

FORGING HAMMER —Lobddeli United Div, 

United Engineering & Foundry Co, Terminal & 

Christiana Ave, Wilmington 99, Del. 20-page 

illustrated catalog gives detailed descriptions of 

line of Nazel electro-pneumatic, self-contained 
units. Specifications, examples of installations, 
operational data, applications included. 

SHELL MOLDING SYSTEM—Link Belt Co, 


307 N Michigan Ave, Chicago 1, Ill. 8-page 











ARBOR PRESSES DRILL PRESSES | illustrated booklet No. 2462 describes automatic 
Plain lever, simple 28 models of 15” presses 20 Se ean: bench and system for producing up to 240 molds per hr. 
t, and 0 tion in ae “= maltiple Bae ee te oe Includes 4-station shell molding machine, shell 
compoun and simple spi tons closing machine, and all process equipment from 
= bh uction models, bench electric or air con ~ : : : 
a e- ‘aes “ productio oes: daglt or on canted sand preparation to handling of finished castings. 
up to 15 tons pressure. type. 


PUNCH PRESS SAFETY TOOLS—W I 
Martin & Co, 220 S Michigan Ave, Chicago 4, 
Ill, 12-page catalog contains specifications and 
prices on aluminum and magnesium safety tongs, 
pliers, tweezers, vacuum press feeders, etc. 


HYDRAULIC PRESS—Hydraulic Press Mfg 
Co, 830 Marion Rd, Mount Gilead, Ohio. 6-page 
bulletin 5408 covers Model 150-ton CU-3 for 
drawing, trimming, coining, flanging, sizing, 
and tapering. Both blankholder and die cushion 
cam be used in combination or singly. 
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FOOT PRESSES BAND SAWS POWER SQUARING SHEAR—Economy Tool 
. & Gage Co, Chicago 30, Ill. 4-page illustrated 
cul hen oot oe. Piper! on og = folder describes Model P-16 series with 36 to 
i precision-machined dry or wet cutting, 52-in, cutting length, 16-gage mild steel capacity. 
for Le. unsurpassed, with or without Foot power shear F-18 for 18-gage steel also 
trouble-free operation. coolant system. bows - 4 Fal 72 te. stroke covered. 
10 bench and floor models Capacity: Found em ant Ge hmmm oe 
———— eh ae Goakas jew daa HYDRAULIC GAP PRESSES—K R Wilson, 


202 Mill St, Arcade, NY. 4-page bulletin 79 
pictures and describes hand-air-oil, and motor- 
operated adjustable-bed units of 15 and 25-ton 
capacity. 





= 
famco machine company 
3136 SHERIDAN ROAD ® KENOSHA 115, WISCONSIN 


Air Presses © Arbor Presses @ Band Saws © Drill Presses © Foot Presses 
Power Presses © Squaring Shears 


BLANKING PRESSES—Waterbury Farrel 
Foundry & Machine Co, 453 Bank St, Water- 
bury, Conn. 8-page circular No. 915—N-2 
pictures and describes units with 300 to 900- 
rpm range; illustrates design features of two 
sizes, No. 0 and No. 1 for mass production. 


| 
! 
I 
| 
/ 
l 
: 
Please send a copy of the Famco General Catalog | POWER BENCH PRESSES—Waterbury Far- 
Name rel Foundry & Machine Co, 453 Bank St, 
| 
! 
l 
! 
! 
—s 





Waterbury, Conn. 12-page circular 779-M-4 

gives design and construction features of Series 
E single-acting, open-back units with speeds 
from 170 to 250 rpm. Work samples illustrate 
applications. Specifications for three sizes of low 
pattern and three sizes of high pattern ma- 
chines. Request direct om company letterhead. 


(Continued on page D36) 
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builds hydraulic metalworking presses to meet 
Your production requirements — exactly 


Inclined Forcing 


Traveling Head Straightening Drawing and Forming 


] f you’re seeking improved and more economical 

press performance for your metalworking 

production, you can come with confidence to Elmes. 
Elmes builds a complete line of hydraulic presses for a 
broad range of metalworking jobs—for drawing and 
forming, coining, forging, hobbing, straightening, bending, 
forcing, powder metal compacting, etc. One of the many 
Elmes® standard press designs may fit your needs exactly. 
Or, if your requirements are special, you can rely 

upon Elmes “‘custom engineering” for the answer. Building 
presses to meet individual customer requirements is 

an important part of Elmes engineering service. 


Openside C-Frame 


Elmes Presses are recognized throughout 

industry for their proven quality and depend- Tube Reducing 

ability, backed by over a century of accumulated 

engineering experience. Whether your requirements are 
standard or special, it will pay you to contact 
your Elmes Distributor, or write direct. 
Recommendations and cost estimates 
supplied promptly without obligation. 


Horizontal Bulldozer 


AMERICAN STEEL FOUNDRIES @ ELMES ENGINEERING DIVISION 
1161 Tennessee Avenue...Cincinnati 29, Ohio 


HYDRAULIC PRESSES & EQUIPMENT 


METAL-WORKING PRESSES © PLASTICS MOLDING PRESSES © PUMPS © ACCUMULATORS 
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Two-Point Straight-Side Press 5 Single-Point Twin-Drive 


STEELWELD 


PRESSES and SHEARS 


Steelweld Bending Press Single-Action Hi-Draw 


~ 
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BROAD LINE of Steelweld Mechanical 

Presses and Shears is available to 
serve you. All machines are built for heavy 
duty, continuous operation. Latest fea- 
tures required for high-speed, mass-pro- 
duction runs are provided. Design is 
generous throughout for long life and low 
maintenance. 


cee ee ane E — 


Steelweld forming presses range in size 
from 150 tons up. Bending presses and 
shears available for plate thicknesses to 
1%" and lengths to 24’-0”. 

Descriptive information giving details 
on any or all of the machines illustrated 
will be gladly sent upon request. 


Representatives in all principal cities 


1461 East 281 Street @ Wickliffe, Ohio 


Outstanding 


Clutch and Brake 


Cal 
sete 


THE CLEVELAND CRANE & ENGINEERING CO. 


tt 

ae ee 
m © - 
» CE wee F 
ee te oe 
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Pivoted-Blade Shear 


Single-Point Single-Drive 


Steelweld’s own air-operated design. with _ tions. Clutch, brake and flywheel are built 
low inertia and fast heat dissipation, has together as a unit for quick, easy removal 


been fully proven under rigorous_condi- or replacement. 

















Whether 


Diets, TO@es.42'G5 
BATH TUBS and FIXTURES 


United Dies Meet 
Your Specifications 


UNITED 





@ Here are a few of the wide range of products made from dies produced 
by UNITED Tool and Die, Inc. 


Included in this group is a Spinner Basket for a leading washing machine 
manufacturer, a bath tub stamping for another well-known manufacturer 
and a small stamping for the producer of various sizes of roasters. 


The point is that regardiess of the depth of draw or the size of the stamp- 
ing required UNITED has the Engineering Organization — the Shop Facili- 
ties — and the experienced “Know-how” to produce the dies to help you 
solve your production problems. 

Write for our descriptive Bulletin 155 or ask to have a representative call upon you. 











Jobs like these and many others are handled on 
VAILL TUBE-END FORMING MACHINES 


Beading Reducing Grooving 
Filaring Staking Double Lap Flaring 
gen Swaging Flanging 
These operations are performed ae Vaill Machines on all materials from %” to 4%” diameter; 
available for r=. or multiple operation work . . . air, hydraulic and mechanical operated. 


Send for Geieral Bulletin G-3; outline your problem. 
THE VAILL ENGINEERING COMPANY 


135 E. MAIN ST. WATERBURY 20, CONN. 
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PRESS BRAKE—O’Neil-Irwin Mfg Co, 311 
8th Ave, Lake City, Minn. 4-page folder pic- 
tures and describes DiAcro hand-operated model. 
Has 8-ton pressure, uses standard dies. Speci- 
fications, capacities, in table form. 


DIE-CASTING MACHINE — Cleveland Auto- 
matic Machine Co, 432 Beech St, Cincinnati 12, 
Ohio. 4-page bulletin illustrates Model 200 high- 
pressure hydraulic unit for zinc, tin, or lead. 
Hot metal end can be changed to convert to 
cold chamber machine. Features described, spe- 
cifications and optional equipment outlined. 


AIR-POWERED HYDRAULIC PRESSES— 
Elmes Engineering Division, American Steel 
Foundries, 1150 Tennessee Ave, Cincinnati 29, 
Ohio. 8-page illustrated bulletin 1036-B  pro- 
vides description and _ specifications on Hy- 
drolairs—small units for production work. Ap- 
plications listed, operational data included. 


PRESS ROOM EQUIPMENT — Sesco Inc, 
Detroit 4, Mich. 4-page catalog presents il- 
lustrated information on combination cradle and 
straightener; centering reel; scrap cutters; 
punch press gripper feed units; stock straight- 
ener; rewinders. 


PRESSES—Ferracute Machine Co, Bridgeton, 
NJ. Illustrated catalogs provide specifications 
and features of several series. Include double 
crank straight side units; punching presses in 
standard and deep-throated models from 20 to 
105 tons; catalog P-400 covers 150 and 200-ton 
units; catalogs 32 and 33 cover OBI presses 
from 32 to 200 tons. 


ROTARY STRAIGHTENING — Mackintosh- 
Hemphill Co, 901 Bingham St, Pittsburgh 3, Pa. 
Technical bulletin No. 55 “How to Straighten 
Pipe and Tube” is a 24-page illustrated bro- 
chure covering ferrous and non-ferrous mate- 
rials. Two-plane corrective bending and rotary 
methods discussed; operation, features, and ad- 
vantages of rotary machines detailed. 


POWER PRESS—Sales Service Machine Tool 
Co, 2363 University Ave, St, Paul 14, Minn. 
Bulletin describes Press-Rite No. 45, a 45-ton, 
open back, inclinable unit with built-in steel 
tierods and extra-heavy 4-in. crankshaft at main 
bearings. Lists specifications and extra equip- 
ment. available. 


PRESS BRAKES & PRESSES — Dreis & 
Krump Mfg Co, 7400 S Loomis Blvd, Chicago 
36, Ill. 4-page circular EPL-366 describes dif- 
ferent extended-payment and lease plans avail- 
able for purchasing or leasing complete line of 
Chicago press brakes, SS presses, and power 
bending brakes. 


TURRET PUNCH PRESS—Wiedemann Ma- 
chine Co, 4272 Wissahickon Ave, Philadelphia 
32, Pa. 12-page illustrated bulletin 241 de- 
scribes model RA-41P for piercing operations. 
Applications and parts produced pictured; prin- 
ciple of operation outlined; tooling data; ac- 
cessories covered. 


HYDRAULIC BILLET SHEARS — Buffalo 
Forge Co, 465 Broadway, Buffalo 2, NY. 26- 
page bulletin 3295-C illustrates and describes 
line of billet shears; bar cutters; special bar 
cutters; and diagonal bar cutters. Engineering 
details, selection data, applications, specifications 
included; special designs pictured. 


PRESS—Clearing Machine Corp, 6499 W 65th 
St, Chicago 38, Ill. 11-page bulletin 230 illus- 
trates operational details and features of Clear- 
omatic line for sensitive drawing operation or 
high-speed blanking work. Machine is said to 
double production of a conventional draw press. 


UTILITY PRESS—Producto Machine Co, 990 
Housatonic Ave, Bridgeport 1, Conn. 4-page il- 
lustrated bulletin TE4-101 covers Model No. 2 
which combines features of screw, ram, and 
power press in one machine. Can also be used 
with slight modifications for plastic mold work. 
Contains design and construction features, ap- 
plication data and specifications. 


POWER PRESSES—Famco Machine Co, 3136 
Sheridan Rd, Kenosha, Wis. 12-page catalog 
illustrates and describes line of 50 models from 
4 to 18 ton, in both bench and floor models. 


(Continued on page D40) 
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THIS LITTELL “308s” 


10 DAY S CAN BE 


- cad oO Pea | ad  @) Ww STRAIGHTENING COIL STOCK 


IN YOUR PRESS ROOM 





No. 308-7BB 
7-Roll Ball Bearing 
Straightening 
Machine 
. +. for thin stock 
shown with No. 3 
Littell Automatic Reel 








Tailored to Your Need— 
Here are two Examples 


Ten days after your order reaches us, you can expect 
delivery on your “308” Straightener. To meet industry’s 
demand for more of these versatile, medium duty 
straightening machines we are now producing them in 
quantity. Shipments are being made from stock. 








No. 308-7PD 
7-Roll Power Driven Straightener .. . 


showing gearing arrangement for 
power driving two pinch rolls and four 


if You Use Coil Stock, 
~" ” " ” lower straightener rolls. Recommended 
“2” to 8 wide... .018" to .065" thick for heavier stock than the 7-Roll Ball 


Littell “‘308’’ Series Straighteners will increase your effi- Searing "908" shown above. 
ciency, speed your output and cut your costs on stamp- 
ing, blanking and shearing operations. Every “308’’ is 
equally effective with automatically fed and hand fed 
presses. Ten different models on the ‘308’ series, each 
adapted to a particular range of stock thicknesses, enable 
you to select a straightener tailored to your requirements. 







No. 308-5PD 
5-Roll Power Driven Straightener show- 


ing gearing arrangement. Designed for 


heavier stock. 
Call or Write for Full information or Literature 


=: LV4stT 


Chicago Phone: 
MACHINE 
co. 











Speed with Safety 4105 N. RAVENSWOOD AVE. « CHICAGO 13, ILL, 
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FOR OUR PART IN YOUR FUTURE! 


Since 1880 we’ve been building machines for 
the metalworking industries. We're proud that 
- our presses, fabricating tools and small tools 
contributed to the phenomenal growth of 
metalworking in the United States. 

Our seventy-five years of close association 
with many of the countries leading industries 
have given us a thorough understanding of 
future needs for improved fabrication and 
stamping equipment. We've kept pace with 
the great technological advances of the past 
and are now prepared to build the machines 
you'll need in the future. 

Proved by extensive and varied use, our 
patented Cleveland Clutch assures minimum 
lown-time, positive, fast control and lower 
operating costs. It’s available on any of the 
11 types of Cleveland Presses. 


POWER 


TWO POINT 


FOUR POINT 


The construction of all Cleveland presses is 
simple and powerful. They are designed for 
ease of adjustment, minimum wear of moving 
parts and economy of operation. For instance, 
the Cleveland Double Action Toggle Presses, 
shown on the opposite page, are so designed 
that when the blank-holder toggle arms are 
straightened out, the entire blank-holder pres- 
sure is transmitted directly to the press frame. 
This permits full use of crankshaft power for 
the drawing operation. Cleveland Double Ac- 
tion Toggle presses can be furnished either 
single or double crank in a wide range of sizes. 

If you’re planning to revitalize present 
stamping or fabricating lines or if you plan 
to start new production requiring these oper- 
ations, won’t you let us give you the complete 
Cleveland story? Just write or call today! 


PRESSES 


SINGLE POINT 


Cleveland Single Point, Two Point and Four Point Presses can be furnished in a wide range 
of sizes, with bed area, die space, stroke and adjustment to suit particular requirements. 


SMALL TOOLS 


Punches-Dies, Rivet Sets, Chisel Blanks, 
Barrel Pins, Drift Pins, Center Punches. 


THE 


CLEVELAND 


PUNCH & SHEAR WORKS CO 


FABRICATING TOOLS 


Vertical Punches, Horizontal Punches, Multiple Punches, Angle Shears, Bar Shears, 
Bending Rolls, Straightening Rolls, Plate Planers, Rotary Planers, Wall Radial Drills. 


POWER PRESSES 


FABRICATING TOOLS 
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THE CLEVELAND PUNCH & SHEAR WORKS CO. LE 
E. 40th & ST. CLAIR AVENUE « CLEVELAND 14, OHIO Sramend -Anntvewary Ss) Va 


Offices at? NEW YORK * CHICAGO « DETROIT « PHILADELPHIA « E. LANSING « eo} (26) 1 e) 


American Machinist e MID-NOVEMBER, 1955 D39 

















New “Buffalo” 
Bending Roll 
With Hydraulic 

Roll Lift 


“BUFFALO” MAKES METAL BENDING 
EASIER AND FASTER THAN EVER! 


“Buffalo” Bending Rolls have always offered the one high-speed 
method of making curved products from angles, tees, beams, channels 
and other structurals. Now this new model has a hydraulic roll lift 
to position the upper roll, hold work or release it instantly with 
fingertip lever control. Think of the time this could be saving you. 
If you bend structurals, it will pay you to write for all details on the 
wide “Buffalo” line of Bending Rolls. 


Lifij& Rak oe 
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BUFFALO FORGE COMPANY Quy 


509 BROADWAY BUFFALO, N. Y. CT; 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING . PUNCHING = SHEARING ~ 





BENDING 


PRESS BRAKES & BRAKE DIES—Service 
Machine Co, 200 Miller St, Elizabeth, NJ. 8-page 
folder illustrates and gives specifications on 
SEMCO ssteel brakes and forged steel dies. 
Standard dies up to 12 ft available. 


SINGLE-POINT PRESSES — The Cleveland 
Crane & Engineering Co, 1140 E 281 St, Wick- 
life, Ohio. 4-page illustrated catalog 2019-A 
covers line of Steelweld units from 150 tons 
and up. Bolster areas start with 30 x 36 in. 


GAP PRESSES—Minster Machine Co, Minster, 
Ohio. 12-page illustrated bulletin covers G1 Se- 
ries of fabricated steel units from 75 to 200 
tons, fixed base or inclinable. Features and 
specifications included. 


HYDRAULIC PRESSES & DIE-CASTING 
MACHINES — Lake Erie Engineering Corp, 
Woodward & Riverview, Buffalo 17, NY. Gen- 
eral catalog incorporates comprehensive chart 
relating various types of presses to best uses. 


HYDRAULIC RAM UNITS — Modern Engi- 
neering Service Co, 1690 12 Mile Rd, Berkley, 
Mich. 4-page folder describes Jacy units for 
piercing irregular parts and other press opera- 
tions. Each unit contains a cylindrical ram to 
which varied press tooling may -be attached. 
Applications, features, ordering information -in- 
cluded. 


TUBE BENDER—Parker Appliance Co, Tube 
& Hose Fitting Div, 17325 Euclid Ave, Cleve- 
land 12, Ohio. 8-page catalog 1141A10 illustrates 
and describes Model 824 bench-mounted manual 
unit equipped with new toggle clamp for speedier 
operation. Specifications, parts list, operating in- 
structions included. 


COIL CRADLE—Wm Halpern & Co, Mt Ver- 
non, NY. 4-page illustrated circular describes 
Medelton Poweroll automatic Models R104 with 
800-Ib capacity, and R204 with 2000-lb; both 
have rate of speed of 85 fpm. 


SCRAP CHOPPER—Durant Tool Supply Co, 
155 Orange St, Providence, RI. Illustrated cir- 
cular describes ram-operated Model M-2; takes 
up to 6-in. width, up to 0.062 in. 


SLITTING EQUIPMENT—Waterbury Farrel 
Foundry & Machine Co, 453 Bank St, Water- 
bury, Conn. 24-page circular 898-S-2 illustrates 
and describes line of gang slitters and accessory 
equipment; ranges from hand-operated, bench- 

ted units to fully automatic lines. Dis- 








PRECISION PRODUCTION 
at GRAFLEX 


At Graflex, Inc., in Rochester, N. Y., operators in- 
spect their own work and get paid for it, and foremen 
have full freedom of action. These are just two 
important characteristics of the organization of the 
camera and precision-equipment manufacturer bearing 
this familiar name. 


This American Machinist Special Report by Executive 
Editor E. J. Tangerman describes production methods 
at Graflex in detail. Over fifty photographs and other 
illustrations add to the value of the twenty-page report. 
20 pages ca — — 25 cents per copy 


Reader Service Department 


American Machinist 
McGraw-Hill Building New York 36, N. Y. 
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cusses conventional-driven, pull-through, and 
combination types with cutter dias from 3 to 
16-in. Request direct on company letterhead. 


WIRE STRAIGHTENING & CUTTING MA- 
CHINES—Lewis Machine Co, 3445 E 76th, 
Cleveland 27, Ohio. Bulletin No. 55-1 describes 
16 models for wire from 0.012 in. to % in. 
Smallest and largest units illustrated. 


SLITTING EQUIPMENT — Yoder Co, 5500 
Walworth Ave, Cleveland 2, Ohio. 76-page re- 
vised, illustrated catalog covers multiple rotary 
slitters, uncoilers, recoilers, sctap choppers, and 


(Continued on page D46) 








"I'm going to change a pulley. Why?" 


1956 Production Planbook 








INSIST ON THIS 













on your 
next 


hydraulic Ii 
press it 





All of the many types of R. D. Wood 
Company Hydraulic Presses* have a 
common denominator. Every single one 
is an efficient, long-lived, profit-making 
production tool. Service records of 

25 years and more on presses bearing the 


Wood name are not at all unusual. 


So, when you start looking for a hydraulic 
press of any type—don’t forget to get in 
touch with Wood Engineers. They might 









100-Ton Open-Gap 
Forcing Press—Switable For 

Diversified Operations In General 
Machine Shop And Maintenance Work 


well be able to prescribe the best and 


quickest answer to your needs, 


Write today for full details on our 


complete line of Hydraulic Presses *K The many types of R. D. Wood 

and Equipment. Hydraulic Presses include presses for 
BENDING FORCING 
COINING FORGING 
COGGING FORMING 
CRIMPING STRAIGHTENING 
DRAWING UPSETTING 
EXTRUSION 








R. DB WOOD COMPANY 


PUBLIC LEDGER BUILDING @ PHILADELPHIA 5, PENNSYLVANIA 





Representatives in Principal Cities 





MAKERS OF HYDRAULIC PRESSES AND VALVES FIRE HYDRANTS CAST-IRON PIPE GATE VALVES GAS PRODUCERS ACCUMULATORS 


American Machinist e MID-NOVEMBER, 1955 D4! 








, ae SS ee ce em 


POLICY IS THE | 


LAKE ERIE 


CRCINE ERIRC CORP. 
BUFFALO RL UGA 
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KEY TO 
SUPERIOR PRESSES 


FORGED STEEL CYLINDERS... e/iminate possible failure of integrally 


cast cylinders. 


HEAVIER SECTIONS... mean /ower stresses. 
LAPPED CYLINDERS AND PISTONS... insures precision fit. 
QUICK-SET STROKE CONTROLS... save time on set-ups. 
UNUSUALLY RUGGED SIDE HOUSINGS... increase frame rigidity. 
FAIL-SAFE DEVICES. : in electric and hydraulic circuits. 


SIMPLIFIED ELECTRICAL SYSTEM... designed for maximum safety and ease of 


maintenance. 


BRONZE USED EXTENSIVELY... bronze throat bushings provide better guiding. 


... bronze piston heads, gland bushings, and pre-fill 
valve disc prevent scoring. 


LAKE ERIE BUILDS THEM BETTER... Mechanically, electrically, and 


hydraulically, Lake Erie presses bring you the greatest number of superior features. That’s why Lake Erie 
press users almost always return to us for additional presses. They know from experience 
that Lake Erie incorporates many “special” features as “standard”... features which seldom if ever form 
a part of customer specifications. They know that these features mean longer press life, minimum 
maintenance, maximum productivity. Next time, call on Lake Erie. 


LAKE ERIE 


SEND FOR 7 ale HYDRAULIC 
HANDY | aaraat ta PRESSES 


BUYER'S nea atti EXTRUSION PRESSES * DIE CASTING MACHINES 
GUIDE e ROLLING MILL AUXILIARY EQUIPMENT 


LAKE ERIE ENGINEERING CORP. Gevera/ Offices and Plant:507 Woodward Ave., Buffalo 17, N. ¥. 
District Offices in New York, Chicago, Detroit, Pittsburgh 
LaKe enie® Representatives in Other U. S. Cities and Foreign Countries 
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Alot 


YOUR PRESENT 


benchmasters 


AND OTHER PRESSES! 


With these additional Benchmaster products 
you can easily convert your present production lines 
to full or semi-automation at minimum cost! 


World’s largest 
benchmaster Migrsth tee 


1835 W. Rosecrans Avenue, Gardena, California 
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NILSON OFFERS 


IN FORMING WIRE 
OR RIBBON STOCK 


COMBINATION PRESS AND 


FOUR-SLIDE FORMING MACHINES 


Available in 4 Models. 

Features Built-In Crank Press 

Feed capacities: 8, 10, and 15 inches 

Press capacities: 8, 12, 20, and 30 tons 

Max. width of stock: 1%, 12, 2, and 
22 inches, as std. 

Stroke of press: %, %, 1, and 1% inches 

Net weights: 2560 to 9700 Ibs. 


NILSON 4- SLIDES FEATURE — 


7 AUTOMATIC OPERATION 


From coil to final formed part. 
One man can operate 3 or 4 machines. 


INCREASED PRODUCTION 
50 to 400 pieces per minute depending on size. 


NO SECONDARY HANDLING 
Straightening, cutting off, stamping and forming 
all in one operation. 


FOUR-SLIDE WIRE FORMING MACHINES 
Built In 10 Models—Rated By Wire IMPROVED PRODUCTS 


Capacity—Will Form Ribbon Metal Also ig . 
Ged deeds Meek aan. 16a Closer control and precision in stamping and 


through 1/2 inch forming parts assures uniformity. 


Feed lengths available: from 3 to 32 inches 
Net weights: from 600 to 18,500 Ibs. 


5 LOWEST INITIAL COST 
Choice of 16 models for efficiency and economy. 


Nilson engineers are always available for consultation 
on forming problems. Bulletin 3¢61 sent on request. 


Nilson’s 3 tilt reels and 3 stationary models handle wire 
or ribbon stock coils up to 500 Ibs. 


FOUR-SLIDE MACHINES MACHINE COMPANY 
Available in 2 Models. 
Features Built-In Toggle Press 

r iti d 75 
Max. feed lengtha: 11¥ and 16 inches 1519 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 
soa’ a rc ie: 4g a ces 

rok - ; Automatic Chain Making Machines + Staple Forming Machines + Wire and Stock Recls © Wire 
Net weights: 9535 to 12,700 Ibs. Straightening Equipment + Slide Foods for Presses © Whe snd Ribbon Stock Forming Machiaes 


American Machinist « MID-NOVEMBER, 1955 D45 















PRODUCTION 
SHEARING 


FOR YOUR 
FORGING STOCK! 


“BUFFALO” BILLET SHEARS 
can cut up to six 10” squares (or 
9” rounds) per minute — clean, 
square cuts with no “smearing” to 
conceal porosity in the inspection. 
Ten shear sizes available, down to:2” 
round capacity, at 30 strokes per 
minute. Heavy, arc-welded plate 

frames, one-shot lubrication 

provide long life and simple 

maintenance. May be had 

with automatic feed table, 
automatic hold-down and adjust- 
able rear gauge for production runs. 
Request Bulletin 3295-C, also details on 
ated clutch, counter balance and UF DEW Hydreulic Billet Shear. 


automatic hold-down. Write for Bulletin 3295C. 


1JEIIR ADRS 


wp flo - 
BUFFALO FORGE COMPANY Quam 


509 BROADWAY BUFFALO, N.Y. BER } 


No. 10 Billet Shear with air oper- 


“ 





Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING s 


PUNCHING * SHEARING . BENDING 








ience pays 


Yes, experience does pay in many 
ways. Our clients know from ex- 
perience they have a dependable, 
responsible source for preparation 
of better industrial and business lit- 
erature. 


Why not do the job right? It saves 
time, money and produces results. 
Let us give you a proposal on your 
next publication. 


We'll do the whole job—from plan- 
ning to printing—or just those parts 
that you need. 


product literature 
military manuals 
company publications 
training material 


Call or write for more information. 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. * 330 
West 42nd Street + N. Y. 36, N. Y. 








coil cars. Includes selection and operational 
data; time studies and analysis of operating 
cycle; specifications; capacity tables; special 
equipment. 


WIRE STRAIGHTENING, CUTTING MA- 
CHINES — Lewis Machine Co, 3441 E 76th, 
Cleveland 27, Ohio. Bulletin 55-2 describes ma- 
chines available in two wire size ranges: No. 
2-C3 for wire from 1/16 to 3/16 in., and No. 
2-C4 from 3/32 to 1/4 in. 


SLITTING MACHINE OPERATION — The 
Ohio Knife Co, Dreman Ave, Cincinnati 23, 
Ohio. 28-page illustrated manual for new oper- 
ators describes equipment, setup procedures, care 
of equipment. 





AUTOMATION BLUES 


Is automation actually a threat to a 
worker’s job security? Should it be looked 
on as a system which will eventually re- 
place today’s worker, or as a technique 
that will multiply jobs in other fields? 


Automation is, in theory, perfect pro- 
duction in which parts are made without 
muscular effort by the worker. This 
would be very nice for all concerned 
providing it didn’t throw a hardship on 
the worker who has to earn a living. In 
fact, the more we approach automation 
the more we realize that the creation of 
new designs, necessary to produce auto- 
matically, accelerates the use of man’s 
brains and muscular efforts. In other 
words, the more automatic we become 
the more dependent we are upon the aid 
of man. 

Automation is no new idea to those 
who have followed the progress of indus- 
try through the past fifty years. It is just 
now reaching its peak of operation. In 
order to create automation, workers are 





"Bernie always waits to the last minute to 
go after a drink of water." 
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Two Machines In One--Multiple. Use... 
Remarkable Versatility...Ready Adapt- 
ability...Low Initial Cost. 


ay 
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In practically any metal fabricating operation, 
this much-talked-about new press will save time, 
labor, and material--and pay for itself in a hurry. 

And no wonder, just check these five major ex- 
clusive features: 


% QUICK-CHANGE TABLES--enable one press to do both 
forcing and straightening. 

% INTERCHANGEABLE MANIFOLD—on 5 to 35 ton presses. 
Cuts down-time. 

* O-RING GASKET-MOUNTED VALVES--no pipes. Oil flows 
through manifold plate. 

* SWING-OUT MOTOR AND PUMP PANEL--easy accessi- 

bility, maintenance, service. 

% ADJUSTABLE ILLUMINATION--frosted incandescent tube 

lights whole work area. 


If you're interested in increasing ovutput...and... 
cutting costs--why not get ALL the details on the 
new Holmes Combination Hydraulic Forcing and 

Straightening Press? Write for Specifications 
Manual--TODAY. It's yours for the asking--with 


no obligation whatever. 
Ricccamuacuaied Write—Dept. 5-955 


3300 W. Lake Street, 











Company 


Chicago 24, Illinois 














CATALOG ON REQUEST 


DANNEMAN DIE-SET DIVISION 


ACME DANNEMAN CO., INC. 


45 WEST 18TH STREET, NEW YORK 11, N. Y. 














63% of U. S. mechanical presses 


are 10 or more years old 


63% of all mechanical presses were 
10 years old or older in 1953. To break 
this figure down: 29% were more than 
20—and 34% at least 10 years old, 
which left only 37% of ali U.S. mechan- 
ical presses under 10 years of age. Have 
you figured what percentage of your 


mechanical presses are obsolete? 
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Anyone can build 
@ press ~Verson- 


builds production pr 


2500 ton 
DOUBLE ACTION 
PRESSES eee 


key units 
in this 100% 


press room 
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In the plant in which this 
photograph was made, 47 
Verson presses are now in serv- 
ice and preparations are being 
made for seven more... a 
100% Verson-equipped pro- 
duction process! 

Building production proc- 
esses is Verson’s business. Any- 
one can build a press . . . it’s 
what that press can be made 
to do as a part of an integrated 
process that is important. In 
over thirty years Verson has 
produced processes incorporat- 
ing virtually all types of stand- 
ard and special presses. All of 
this experience and know-how 


OVALINVAME, CAL 





goes into every press that 
Verson builds. 

Whatever your production 
problems, if they involve the 
press forming of metals, bring 
them to Verson. Here your 
press requirements will be 
treated as an integrated part 
of your whole production 
process. As a manufacturer of 
practically every type of press 
we can recommend, without 
prejudice, the combination of 
machines that will best fit your 
over-all requirements. 

To put these facilities to 
work for you, just send an 
outline of your needs. 


VERSON ALLSTEEL PRESS CO. 


931. $, Kenwood Ave., Chicago 19, Illinois * South Lamar at Ledbetter Drive, Dallas, Texas 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES © TOOLING © 
CUSHIONS © VERSON-WHEELON DIRECT ACTING HYDRAULIC PRESSES 





* 6440 FLEET ST., LOS ANGELES 2:3 


















OPEN BACK + INCLINABLE omer 2EsdEd 


offers you... 


PROFIT-MAKING 
Power 


PRESSES 


for 
AUTOMATIC 
or 
MANUAL FEED 


2 to 85 ton 
CAPACITY 






Outstanding profit-making 
performance is built into 
every heavy duty Press- 
Rite. You will find more 
features to help you turn 
out accurate stampings and 


FREE 


PRESS-RITE meet tough production 
ENGINEERING schedules. Dies last longer 

too! Also remember, the 
SERVICE automatic feed of your 


choice can be mounted on your Press- 
Rite at the factory. Thousands of Press- 
Rites are being used daily in leading manufacturing plants. 
One of these 10 models (2, 5, 10, 15, 20, 30, 37, 45, 60, 85 
ton) will do your particular job better! 

Write today for NEW Press-Rite Catalog showing 

all models with specifications and low prices. 


SALES SERVICE MACHINE TOOL CO. 


2347 University Ave. St. Paul 4, Minnesota 


Send us drawing or 
sample. Our engi- 
neers will gladly 
help you select the 
right press. No ob- 
ligation of course. 








From the American Machinist Library 
of Tips for Top Shop Men 


HERE’S always a way. Remember the college 
that got a bequest of several hundred thousand 
dollars for a new girls’ dormitory—which the will 
stipulated must be surrounded by a 20-ft wall. A 
smart trustee suggested the bequest be accepted and 
the dorm be built—with the wall in a 20-ft trench. 
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employed in devising and manufacturing 
new machinery which brings perfection 
into effect. This “monster,” as it is con- 
sidered by some, is working for the bet- 
terment of mankind, not its destruction, 
and will reach its highest benefits when 
some are convinced that machinery re- 
placement and suitable tools of new de- 
sign and purpose are necessary. 

Most of us in the mechanical field 
have witnessed the operation of an auto- 
matic screw machine—my particular pet 
being the #00 Brown and Sharpe— 
which, to my present knowledge, has to 
depend upon hands to feed it with the 
20-ft bars. This is what I would call 
modified automation. The idea that pro- 
duction can be attained by theoretical 
automation is the mental aberration of 
a screwball. The #00 does almost every- 
thing but talk and I wouldn't put it past 
its makers to make use of this feature in 
the near future to let it be known that 
some tool has lost its effectiveness. 
Imagine, coming through the loud 
speaker system something like _ this: 
“Front form tool on No. 13 pooped out; 
get the lead out!” 

We will never get to the stage where 
human effort will be dispensed with. 
Automation, which greatly increases pro- 
duction and is the direct cause of reduced 
prices, enables the working man to enjoy 
the benefits of manufacturing science in 
such a manner that he can live the life of 
Riley and have time to spare to indulge 
in a little of Ike’s favorite sport on the 
local green. (Let’s hope that automation 
will not inject its fangs into that sport 
because I thoroughly enjoy using my 
muscles to knock hell out of the ball.) 

Absolute automation would be a ca- 
lamity for humanity. This would soon 
result in a stalemate in which the pur- 
chasing dollar would be removed from 
the picture altogether. All we can say is 








SArPETY 
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"l lost my last job through sickness—the 
boss got sick of me." 


1956 Production Planbook 








WORKING. 


calls for H-P-Ms 


@ Drawing, forming, coining, embossing 
flanging, sizing, trimming, die straightening 
H-P-M all-hydraulic FASTRAVERSE 
presses are the sure way to increase 
production profits on all metal working 
Operations. Here is actually 4 presses in. 1 
single action, single action with 
cushion, double action, double action 
with cushion . for universal application 


Talk to an H-P-M engineer today 


HYDRAULIC PRESS 
MFG. COMPANY 


MOUNT GILEAC 


O, U.S.A 


A FEW OF THE HUNDREDS OF USERS OF 
H-P-M ALL-HYDRAULIC FASTRAVERSE PRESSES 
Admiral © A Chalmers *® American Loecomot 
Boeing ® Briggs 

Caterpillar T 
Consolidated Vuit 


actor 
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OWER PRESSES 


FOR HIGH PRODUCTION 





Use the right type of press 
for your work, 


We show a few of the 
many styles of presses 
available. We offer you 
presses with specifications 
to meet your particular 
requirements at standard 2H Plain Press 
prices. Presses equipped ee 
with the latest develop- 
ments in air operated 
clutches for maximum 
production and speeds. 
Single and double feed 
rolls and dial feed attach- 
ments for safe, automatic 
fast production. 








Junior Press 12-H-36 Plain Press with 








550B Standard Press 


Address all inquiries to with Roll Feed Air Clutch. 200 Ton Cap 


Dept. AM-11 


PERKINS 


MACHINE COMPANY 
Warren, Mass., U.S.A. 





450B With Air Clutch 
and Feed Rolls 














NEW 2 AAT 
Transfer Press 


PRESSES BUILT TO SPECIAL SPECIFICATIONS Sa 








From the American Machinist 


next generation the same chance to grow. 





Library 


of Tips for Top Shop Men 


F you have worked with your hands, your normal 
tendency in a crisis will be to work with your 
hands again. There are times when this will impress 
the men who work for you, do much to knock down 
any idea that you’re an incompetent stuffed shirt. But 
never forget that you’re paid now for working with 
your head, and that headwork demands more perspec- 
tive than handwork is likely to give you. Also remem- 
ber the thrill you got out of achievement and give the 
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that mankind will enjoy the results of 
semi-automation to a greater degree pro- 
viding the interests of the worker will be 
considered by counterbalancing legisla- 
tion to curb the greedy manufacturer 
who would strive to monopolize the 
benefits of automatic production. This 
does not mean that laws will be made 
to oppose automation by any means— 
it will strive to create new fields of en- 
deavor so that misplaced workers will 
find occupations to keep them busy. 
Manufacturers must cooperate, in the 
interest of both labor and capital, by 
being vigilant to the needs of manufac- 
turing advancement by scrapping obsolete 
equipment and purchasing newly designed 
machines. If they fail to do this they 
will find themselves trailing behind in the 
parade of efficient production. 

Automation is not a step toward put- 
ting everyone out of work—that is prac- 
tical automation in which labor's interest 
is commensurate with management’s 
gain. Automation creates new jobs in 
that it strives to increase jobs to produce 
better equipment and produces goods at 
less cost, enabling the worker to pur- 
chase more and more and thus the wheel 
of fortune spins. 

When one considers the standard of 
living in this country—a standard of liv- 
ing directly attributed to the ability to 
produce cheaply through automatic 
means—should one look with apprehen- 
sion on the age of automation—another 
step toward the worker’s utopia? Dr J 
Frederic Dewhurst, in the Twentieth 
Century Fund Report, says: “Income 
per capita in this country in 1950 ex- 
ceeded that of any other country and 
was probably five times the average for 
the world as a whole.” 

That should convince the production 
diehards that automation isn’t such a 
bugaboo after all. 

Robert Roundbottom 
Laguna Beach, Calif 
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"You may not believe it, but this machine 
does the job twenty-two times faster.” 
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Increase output and lower costs through: 


swe) TRANSFER PRESSES 


SIT NL 


Example: The manufacture of 
Manufactured on the 








reflector cases (Diameter 3.54’) 
TRANSFER PRESS: 


| machine, | operator, 
output per hour approx. 
1100 pieces. 












Manufactured on 
ECCENTRIC PRESSES: 
8 machines, 8 operators. 
output per hour approx. 
420 pieces. 





ies 





<€ As tools can be quickly and 
easily changed, |IWK Transfer 
Presses are economical also for 
small series. 

A full leaflet, giving further ex- 
amples of work done will be sup- 


plied on application. 


INDUSTRIE-WERKE KARLSRUHE Aktiengesellschaft - KARLSRUHE 


USA-Representative: Cosa Corporation, Chrysler Building, New York 17 Germany 
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@ E INSPECTING 


E Equipment 


E2 Automatic equipment 

E3 Optical equipment 

E4 Air equipment 

E4 X-ray and ultrasonic equipment 
E5 Inspection techniques 

E5 Inspection—general 


e@ £5 TESTING 
e@ £7 QUALITY CONTROL 


WHERE TO BUY IT 


The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you ... a true 
working tool . . . a reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer’s 
name, in the WHERE TO BUY 
IT Section—pages 4-13. 





@ Au items dealing with the maintenance of quality are grouped 


into this section. They include all types of inspection, 
testing of materials and the finished product, and general 


quality-control methods 


Inspecting, testing, 


INSPECTING 
Equipment 





TURBINE BLADES at Boeing are checked on 
dial indicator fixture in 5 min, an operation 
that formerly took 8 hr. Indicators are 
zeroed to a master blade so any deviation 
of production parts is shown on dials. AM 
—Jan 17 '55, pl45 


Wrench-operated Woodworth diaphragm 
chucks provide easy and extremely accu- 
rate means for holding jet-engine parts 
during inspection. Both jaw-type and ex- 
pansion-bubble-type may be used. AM— 
May 23 ’55, p140 





NOVEL, AIR-ACTUATED Woodworth dia- 
phragm chuck has wrench-operated expand- 





able two-position arbor. Part can be re- 
versed on arbor so both ends can be 
checked with height gage. Air-contro! sys- 
tem for 12-jaw chuck applies predetermined 
pressure evenly around periphery of work. 
AM—May 23 ‘55, pl40 





FLEXIBLE, THIN-WALL PARTS like this 27- 
in. seal ring are chucked in multi-jaw Wood- 
worth diaphragm chuck in the same position 
they will occupy when supported by other 
parts at assembly. The [6 jaws of the chuck 
can be interchanged for clamping many 
different parts. AM—May 23 ‘55, pl39 


Special fixtures to hold work on rotary 
tables can save hours of setup time. Be- 
fore a fixture was made, it took several 
hours to check each turbine vane seg- 
ment because each had to be lined up 
with three centerlines. A centering fixture 
made it possible to check 11 dimensions 
on each of six parts in 30 min. AM— 
May 23 55, p139 


New 50-in. Tumico height gage was de- 
veloped to meet Allison’s need for tall 
unit which would not sway from vibra- 
tion while checking precision dimensions 
at considerable height above surface 
plate. Gage has etched glass scale, easily 
read against white face of column, and 
extra-heavy base. AM—May 23 ’55, p138 
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Large parts at Allison Engine are in- 
spected on fixed or tiltable precision ro- 
tary tables. Special centering fixtures sup- 
port work for checking bolt-hole circles. 
AM—May 23 ’55, pi136 


STANDARD 24-IN. B & S height gage and 
24-in. Pla-Chek serve to inspect most $mall 
and medium-size parts, such as this com- 
pressor-nozzle diaphragm. When onlye few 
parts are involved, work is clamped on face- 
plate of 24-in. Rotab unit. AM—May 23 
‘55, pl38 


* 


MADE BY MOUNTING 120 selected drill- 
guide bushings in five sides of hollow alumi- 
num casting, this tool permits setting dial 
bore gages 0.112 through 0.750 in. in 0.008- 
in. increments; from 0.750 through 1.250 in. 
in 0.020-in. increments. Cost was less than 
one-fourth of master setting rings. AM—May 
23 ‘55, pl40 


: Line 43 4E 5. )- naan, on 
i AM production 


CONCENTRICITY of male and female rab- 
bets on opposite sides of GE turbine wheels 
is checked on special fixture. Wheel rests, 
male rabbet down, on three bearing balls 
floating on air. Male rabbet is set in hard- 
ened steel V-block. Dial indicator checks 
female rabbet and OD for concentricity. 
AM—June 6 ‘55, pl4i 


Moment of turbine buckets is determined 
by mounting in pinetree socket on ex- 
tension arm on weight levers of Toledo 
scale. Weights are set to bring total 
weight within scale range, then scale gives 
final calibration, AM—June 6 °55, p147 


Hole relation gages are important for 
checking the center distances of holes in 
interchangeable parts. Correct design of 
these gages is most important, so Refer- 
ence Book Sheets give detailed instruc- 
tions. AM—June 20 55, p147, 149, 151 
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AM production nuggets . . . INSPECTING, TESTING, QUALITY CONTROL 





BLADE AIRFOIL CONTOURS are checked 
at three levels on Panto-Scriber. Sensing 
fingers pass over profile to guide diamond- 
tipped scribers which cut continuous circles 
on green gelatine surface of glass plate. 
Three traces are made and projected on 
giant screen for comparison with master 
image at 20 to | magnification. AM—June 
6 ‘55, pl39 


Automatic Equipment 


Automatic inspection during processing 
insures that the right number of balls 
are present in a bearing being assembled 
automatically on a punch press. Second 
inspection checks height and levelness of 
upper race before case can be closed. AM 
Oct 11 °54, p133 


Inspection device — a Micro-Switch — 
checks that brazing rings have been in- 
serted into each end of a copper U-bend, 
and to proper depth, as parts are pro- 
duced and assembled on a dial feed setup 
on a punch press. If ring is missing or at 
improper depth, press stops at top stroke. 
AM—Oct 11 °54, p132 


Gaging device or entire inspection sys- 
tems may be set up with numerical con- 
trol. Scanner would translate movements 
into printed tabulations, reject undersize 
parts, and return oversize parts to proper 
machine for resizing. Printed record 
could guide selective assembly of out-of- 
tolerance parts. AM—Oct 25 °54, p136 


Probes enter all holes in cylinder blocks 
at Packard to check for proper depth, 
presence of broken drills, and to remove 
chips by air blast. Unit is at one station 
of Ingersoll transfer machine, and if in- 
correct or blocked hole is found, the pre- 
ceding station is automatically shut down 
to prevent continued errors. Defective 
parts are removed without disrupting 
schedule of 70 parts per hr by immediate 
replacement from adjacent bank. AM— 
Nov 8 ’54, p151 


E2 


Automatic inspection insures that all oil 
and smoke holes have been drilled in 
Pontiac pistons. Probes check location of 
holes in ring grooves and detect presence 
of broken drills or undrilled holes. Oil 
holes in pin bosses are checked by air 
escapement. Defective parts are ejected, 
and the machine which made the reject 
is indicated automatically. Good parts are 
conveyed to grinder; rejects pass to a 
chute for examination by job setter who 
is warned of rejects by system of lights. 
AM—Nov 8 °54, p127 


Checking and sorting of Pontiac pistons 
is performed automatically after grind- 
ing skirts. Sheffield machine automati- 
cally ejects out-of-limit parts, sorts the 
remainder to produce high- and low- 
compression pistons. High-compression 
types are ejected to conveyor for transfer 
to weight mills; low-compression types 
are directed to end-milling machines be- 
fore entering weight mills. 4AM—Nov 8 
54, p126 





AUTOMATIC GAGING STATION in Green- 
lee transfer machine checks pin holes in 
Pontiac connecting rods and rejects parts 
which are not up to gage standards. AM— 
Nov 8 ‘54, pl24 


Automatic inspection equipment is avail- 
able in package form for use in auto- 
mated setups, requiring only air or elec- 
tric connections. Units can be used singly 
or in multiple for gaging work at various 
points and classifying by size variations. 
They can also be used to reset machines 
to correct for out-of-tolerance conditions. 
AM—Feb 28 ’55, p121 


Automatic inspection machine checks OD, 
race location, and race to face runout of 
ball-bearing cups produced by 12 grind- 
ers. Unit segregates them according to 
these conditions and stops any machine 
in the battery that produces a predeter- 
mined number of consecutive parts out 
of tolerance. Inspection and segregation 
is at the rate of 1600 pph. AM—Feb 28 
55, p118 


Automatic inspection includes in-process 
and post-process control. Standard in- 
process control units prevent faulty parts 
from being made by signalling for tool 
or wheel correction or replacement be- 
fore part size is out of control. Post-proc- 
ess equipment inspects the work after ma- 
chining, usually sorts to acceptable. 
undersize, and oversize parts. 4M—Feb 
28, °55, pl17 


Automatic inspection and marking of 
Chevrolet cylinder bores is done, eight 
at a time, in Sheffield machine. Bores are 
gaged within 0.0002 in., and manual dials 
are set to stamp size for selective assem- 
bly. AM—Mar 14 55, p177 


Automatic gaging head on taper honing 
machine indicates bore dia within 0.0001 
in. and distance from gaging point to ref- 
erence point within 0.100 in. Work setup 
is not disturbed, and gaging takes only 
12 min—only 25% of that required for 
star gaging. Over-all inspection takes only 
7 hr, as against 28 hr with a star gage. 
AM—Mar 28 ’55, p121 





ELECTRO-AUTOSIZING machine control, 
made by Industrial Gauges Corp, Engle- 
wood, NJ. uses variable capacitance to 
control grinding size. Typical application is 
for grinding machine spindle within 0.0004- 
in. runout in 834¢ in., and to 0.0003 in. 
tolerance on dia. Instrument is preset to 
master or gage blocks, and is said to re- 
peat within 0.000020 in. Tolerances at North 
American Philips Co are regularly held 
within 0.000040 in. AM—April Ii, pl43 


Probograph developed by Warner & 
Swasey Research Corp measures profile 
of turbine blades with 21 probes and 
makes a record on a moving paper tape. 
AM—May 23 55, p144 


Special Merz 4-station, electronic gaging 
and segregating machines inspect tappets 
for squareness of head, out-of-roundness, 
barrel shape, taper, and stem dia. Parts 
within limits are delivered to visual in- 
spection station; others are segregated 
into reject and repair categories. AM— 
May 23 ’55, p129 
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Checking for root-fillet growth on auto- 
matic Lees-Bradner hobber is performed 
automatically. After predetermined num- 
ber of gears have shown growth, but are 
still within design limits, hob is shifted 
to next tooth on the lead. Number of 
pieces produced per hob is greater than 
when shift is made at predetermined num- 
ber of parts. When hob has shifted full 
width, machine shuts off until new hob is 
installed. AM—June 6 55, p123 


Automatic checking device, with feed- 
back, on Lees-Bradner automatic hobber, 
inspects gears for PD and moves hob in 
or out to correct. Checker tolerances are 
set closer than required, so out-of-ma- 
chine-tolerance parts are not rejects, but 
after predetermined number of such gears 
are passed, the hob will be adjusted. Shift 
can take place only between cycles. If 
setting cannot be corrected by adjusting 
hobber, machine will stop. 4AM—June 6 
*55, p122 


Optical Equipment 


Unique Bausch & Lomb Shadowgraph 
contour projector shows top, side, and 
center of each typewriter-type segment 
simultaneously as striker bar carrying it 
is raised into position. Three alignment 
tolerances and type clarity are checked 
simultaneously. AM—Aug 30 °54, p88 


Eastman 30-in. optical contour projector, 
first of its kind installed in the receiving- 
inspection dep’t at Allison Engines, 
speeds checking many small parts to pre- 
cision tolerances without special gages. 
AM—May 23 ’55, pi4l 


Calibration of micrometer microscope 
and 360° graduated ring for Rotab tables 
is performed with Hilger & Watts auto- 
collimator, a right-angle prism, and a 
12-sided, 30° polygon mirror. The setup 
can measure angles of rotation within 
0.5 sec of arc. AM—May 23 ’55, p137 


Airfoil section of turbine blades can be 
inspected over the whole profile by new 
Societe Genevoise machine which pro- 
jects the outline of any desired portion 
on a screen. Profile appears in black, sur- 
rounded by a band of white light, or in 
white surrounded by black. This may be 
compared with a master drawing of the 
theoretical profile. M—May 20 55, p900 


Special setup on Eastman optical pro- 
jector is employed to check length and 
position of slot in fuze component. Pic- 
ture of slot is reflected on screen for 
checking length to 0.015-in. tolerance, 
slot-end position to 0.005 in. Setup also 


permits checking surface finish. AM— 
April 25 °55, p141 


You're up against it if you have to check 
the parallelism of a group of holes with 
each other and an exterior annular sur- 
face. Optics are about the only solution. 
Easy Washing Machine Co found the 
answer in a Hilger Projection Angle Dek- 
kor recently developed in England. It em- 
ploys reflected light from mirrored sur- 
faces of gaging inserts focused on a 
screen which carries etched tolerance 
limits. Parts are held to within 10 sec of 
angle. AM—April 25 °55, p144 


Fir-tree roots of gas turbine blades can 
be measured for pitch error within 
0.00005 in. on a new comparator de- 
signed and built by National Physical 
Laboratory, England. Operation is fast, 
and the original model can be modified to 
handle several blades at once: M—May 
20 °55, p906 


Gaertner cathetometer equipped with 
360° vernier protractor checks vane an- 
gle and spacing in turbine and compressor 
case assembly. Instrument is sighted 


across center of P&W precision rotary 
table which is rotated to bring optical 
sine-bar gage points into reading position. 
AM—May 23 ’55, p138 





BOLT HOLES and surfaces difficult to reach 
with height gages are checked with a Gaert- 
ner coordinate cathetometer which reads 
X-Y axis dimensions with optical accuracy. 
Instrument also facilitates checking bolt- 
circle holes when hole positions are given 
in coordinates. AM—May 23 ‘55, p137 


Closed-circuit television is used at Doug- 
las Aircraft to set up assembly jigs, elimi- 
nating transits and levels mounted on the 
jig. TV camera looks into eye of tele- 
scope, picks up reference points, or 
auto-reflected image, beams image to TV 
receiver which magnifies it 300 times. 
Operator watches TV as he adjusts op- 
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tical square in 5 sec, instead of 5 min, 
and to accuracy within 0.00001 in. AM 
—May 9 ’55, p179 





MICROMETER MICROSCOPE on Rotab 
tiltable, rotary inspection table has glass 
vernier reticle and is direct reading to 5 
sec of arc on 360° ring carried on table- 
spindle assembly. Precise angular settings of 
table rotation and/or tilt can aiso be ob- 
tained with sine bars. AM—May 23 ‘55, p37 


Alignment telescope (Leitz 32x) is used 
by Fairbanks Morse to check alignment 
of bearing bores for big pumps and die- 
sels, and alignment of machine-tool ways 
and large surface plates. Operation takes 
only minutes, as compared to hours with 
a taut wire, and is performed by sighting 
on illuminated targets set in special hold- 
ers. AM—Mar 14 ’55, p122 





ELECTRIC-EYE SCANNER inspects strip 
stock before it passes to lamination dies to 
check for holes and voids. This protects the 
carbide dies and helps to eliminate scrap. 
AM—July 18 ‘55, p138 


Gear runout or end shake on meter reg- 
ister gear and shaft is checked by 30X 
projected image. Operator merely ob- 
serves whether the runout lies within the 
limit lines on the screen. Optical units re- 
place involved and inaccurate mechanical 
tests. AM—July 18 ’55, pi41 


Disk and shaft assembly for watt-hr 11¢- 
ters is checked for runout on optical pro- 
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jector. On the screen, edge of disk and 
end of shaft are projected at 30X so op- 
erator can tell at a glance whether the 
two are within the scribed tolerance lines. 
Setup replaces fatiguing mechanical test. 
AM—July 18 °55, p14i 





OPTICAL PROJECTOR checks height of 
meter disk between magnets. Meter body 
is held in fixture by air clamp, then built-in 
screwdriver is swung into position to loosen 
setscrew while adjustment is made. AM— 
July 18 ‘55, p142 


Low-cost, flexible, miniature optical pro- 
jector permits operator to set mesh be- 
tween worm shaft and driven gear by 
observing work at 30X on screen and ad- 
justing until mesh profile lies within en- 
graved tolerance limits. AM—July 18 
55, p142 


Air Equipment 


Size control in grinding crankpin bearings 
is maintained at Pontiac by 4-col Sheffield 
gages used on Landis grinders. In-feed 
shuts off automatically when 0.020 in. of 
stock have been removed. AM—Nov 8 
54, p133 


Air gage and precision master drum are 
employed to set tools in tool drum for 
Sundstrand re-setting lathe. Cutting edges 
are set radially within 0.0002 in. to in- 
sure accurate positioning when drum in- 
dexes in lathe. AM—Mar 14 ’55, p121 


Three types of air-gaging units on Sund- 
strand automatic lathe control machine 
operation. Two check directly against the 
parts, the third measures the cutting edge 
of the finish-turning tool to determine 
whether edge wear has occurred. AM— 
Mar 14 ’55, p118 


Honed bores in pistons for power-steering 
units are inspected on Sheffield Preci- 
sionaire. Rings press-fitted in the bore are 
inspected individually to within 0.0003-in. 
total tolerance. Inspection unit is equip- 
ped with carbide spindle. 4M—May 9 
*55, pi55 
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AIR-GAGE SETUP checks taper and out-of- 
round within 0.001 in., and bore diameter 
within 0.0025 in. on Dodge V-8 engine blocks, 
one bank at a time. Bores are classified with- 
in 0.00025-in. intervals and class is stamped 
on block near each bore by dies adjusted 
according to air-gage reading. AM—Oct I! 
54, pl35 





AIR-GAGING STATION for automatic 
Sundstrand lathe is mounted in discharge 
chute. Hose from gage orifice leads to gage- 
control unit (black box) where pressure- 
differential electric switches determine 
whether part is turned within preset limits, 
or is over or under size, and adjusts or stops 
machine accordingly. AM—Mar 14 ‘55, pI!8 


Turbojet chamber and nozzle assembly is 
checked on 48-in. Rotab table mounted 
on 8 X 10-ft granite surface plate. Spe- 


cial 50-in. Tumico height gage with Pre-, 


cisionaire head is set to a 36-in. Pla~-Chek 
unit. AM—May 23 55, p2 


High-speed gaging of turbine-bucket 
forgings at Allison is important because 
of the quantities involved. A 28-col Pre- 
cisionaire is employed and can be set to 
check any of a number of different sizes 
by repositioning the air nozzles in the 
two supporting gage heads. AM—May 23 
55, pl44 





NEW AIRMASTER GAGE head is mounted 
on 50-in. Tumico height gage for precision 
measurement, on Precisionaire gage column, 
of concentricity of mounting flange. Work is 
supported on special expanding chuck and 
table of 36-in. Rotab table. Table is turned 
at 5 rpm under pushbutton control. AM— 
May 23 °55, p!38 


Continuous air sizing has now been ap- 
plied to Bryant internal grinders. Air plug 
enters hole from rear at each wheel pass, 
in the same manner as a conventional 
solid plug, but there is no wear on the 
plug and no “rapping” of the work until 
the hole is large enough for the plug to 
enter. It will hold size of work within 
0.0001 in. AM—June 20 °55, p166 


X-ray and Ultrasonic Equipment 


Industrial betatron has been installed at 
Detroit Arsenal Laboratories to permit 
radiographic examination of steel sec- 
tions from 3 to 20 in. thick. Special syn- 
chronization unit will soon be attached 
to permit examination of fast-moving 
objects, such as an engine operating at 
3000 rpm. Betatron rated at 13 MEV was 
built by GE. AM—Aug 16 ’54, p160 


Simultaneous application of ultrasonics 
and digital automation to parts inspection 
is achieved with Sperry SIMAC unit for 
checking hidden flaws in forgings and 
other parts of Allison engines. Work is 
accurately positioned on setup table, then 
rotated in tank of water under ultrasonic 
scanning head. Punched paper tape con- 
trols scanner movements through 4096 
possible positions. Results are recorded 
on charts. AM—May 23 °55, p142 


Turned rotor shafts are tested with Sperry 
ultrasonic unit for internal flaws before 
removing from lathe. Subsequent checks 
are made with X-ray, Zyglo, or red-dye 
penetrant methods to make sure there 
are no flaws. Defects in weld or other 
metal are cut out and rewelded. AM— 
June 6 ’55, p147 
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Inspection Techniques 


Individual inspection of rocket tubes— 
thin aluminum tubes—on a one-at-a-time 
basis was slow and inaccurate. One in- 
spector could handle only 25 per hr. 
Now, tubes at Colson Corp, Elyria, are 
racked, 370 at a time, in felt-lined 
open-end slots. Rack is wheeled to bank 
of inspection lights and tubes are checked 
to a predetermined pattern of rows of 
tubes. Output is 740 per hr, and Navy 
reject rate is zero. F—March ’55, p117 


























presented in an article. They include a 
variety of taper checking gages, special 
calipers for large diameters with less than 
180° of arc, and unusual uses of sine 
bars for linear checking. AM—April 11 
55, pl05 
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FLATNESS of a surface can be checked by 
supporting a straightedge on two blocks A 
at its Airy points. Taper block B is exactly 
the same height as blocks A at its mid- 
point. Graduations are spaced 0.20 in. so 
each graduation represents a difference in 
height of 0.005 in. Slide taper block under 
straightedge until it makes contact. Gradua- 
tion before or after zero point shows how 
much surface is convex or concave. For 
closer localization, taper plug showing may 
be substituted for the wedge block. AM— 
April 11 ‘55, pl05 





OUTSIDE TAPERS can be checked by these 
two rings made with dias d and D and angie 
a corresponding to those of the work. Coun- 
terbores are for clearance. Place rings on op- 
posite ends of work and check spacing with 
Go and Not Go plugs whose difference in 
width is the same as the allowed tolerance. 
If Not Go enters, angle is too small; if Go 
will not enter, angle is too big. AM—April 
11 ‘55, pl07 


Ingenious and easily made gages for 
solving varieus measuring problems are 


LINEAR MEASUREMENTS are easily made 
by aid of a sine bar. To measure dimension 
A, dimensions b, ¢, and d of sine bar being 
known. Align EF with axis xy by means of 
gage blocks such that h = b — g. Tilt sine 
bar to angle B to bring face HN parallel 
to base RS. Measure m. Then A = M — 
(d<cosB) — c. AM—April 11 ‘55, pl05 


Simple checking operations are _per- 
formed at benches, those requiring higher 
layout skills and more complicated in- 
spection operations are routed to granite 
or surface plates where precision, general- 
purpose equipment is available. For 
smaller parts, 12-in. tiltable Rotab rotary 
tables minimize. setup and inspection 
time at Allison. AM—May 23 ’55, p136 


Inspection by layout techniques has been 
adopted at Allison for all except small 
parts which can be checked by conven- 
tional gages, because of its many advan- 
tages for wide range of sizes and com- 
plexities of parts, and types of inspection. 
AM—May 23 ’55, p134 


Unmachined castings for Allison jet en- 
gines are inspected on target-type qualifi- 
cation fixtures to insure cleanup of all 
surfaces to be machined. Largest target 
fixture made to date checks all six sides 
of a large magnesium-alloy casting. Check 
involves more than 36 surfaces. AM— 
May 23 ’55, p142 


Razor blade width and centrality of slot 
is checked in ingenious air gage. Throt- 
tling effect of edge of blade in narrow gap 


‘is used as measuring medium and is 


shown on dials calibrated to read to 0.001 
in. In production-line use, gage shows 
size trend as continuous stream of parts 
passes through. M—July 29 °55, pi354 
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Inspection . . . General 


To save time and work when measuring 
dovetails, a table is available on a Refer- 
ence Book Sheet. It has been calculated 
for five common plug diameters, seven 
common even angles, and five different 
arrangements of dovetail and plug. 4M 
—Aug 30 °54, p123 


Step-by-step instructions for inspecting 
carbide-tipped tools are given in a refer- 
ence book sheet. 4M—Dec 20 °54, p127 


Fluorescent penetrant testing for cracks 
is employed on all castings and many 
weldments for Allison engines. Efficiency 
of test is increased by applying high- 
frequency vibration for a few seconds 
immediately after removing work from 
dip tank. AM—May 23 ’55, p142 


Standard inspection operation sheets are 
used at Allison for all parts checked by 
layout method. They make it possible to 
expand the inspection program quickly, 
permit one inspector to pick up where 
another left off, and save time by having 
all mathematics calculated in advance. 
Sheets are written so simple checking 
operations can be performed by less- 
skilled inspectors, more difficult ones by 
skilled men. AM—May 25 ’55, p135 


TESTING 


Power steering units at Saginaw Steering 
Gear Div of GM are tested to insure 
high-quality performance. Hydraulic oil, 
circulated through the equipment, picks 
up dirt, metallic particles, moisture, and 
other contaminants, and is cleaned by 
system of separators and centrifuges. 
Heaviest particles are removed by Barnes- 
dril magnetic separators. Oil then passes 
through Sharples centrifuges and is de- 
livered to clean-oil tank. AM—Aug 30 
54, p92 


Adding machines are tested on Robot- 
Typer units operated by punched tape. 
Appropriate keys are operated for a 
series of problems which test all opera- 
tions of the machine. Test takes 15 to 17 
min, permits operator to test five ma- 
chines at once, eliminates human errors, 
and saves $100.000 a year. AM—Aug 30 
54, p88 


Portable tools are tested after repair at 
Convair-Fort Worth by a new device de- 
veloped by a foreman and a maintenance 
man, thus ending squabbles over whether 
repaired tool is in best working order. 
Checker measures no-load and load rpm, 
air consumption, line pressure, and the 
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like. It is also used for testing new tools. 
AM—Sept 27 °54, p153 


Flash butt welds between drop forgings 
and steel tubing for aircraft landing-gear 
parts are proof-tested in million-lb ca- 
pacity Baldwin machine at Chicago Pneu- 
matic Tool Co. Welding the units instead 
of forging complete permits smaller ma- 
chines for production, less final weight 
in the gear. AM—Sept 27 °54, p126 


Chrysler engines are test-run on circular 
turntables holding 16 test stands each. 
Engines are run for 30 min to check op- 
eration. They are carried from assembly 
on overhead monorail which also takes 
them on to installation point. Exhaust 
fumes are carried off by overhead blower 
system. AM—Nov 8 °54, p159 


Small C-frame hydraulic press provides 
the power and control variations neces- 
sary for testing various materials. Tests 
may include torsion, bending, stretching, 
fatigue, and adhesive bond. AM—Oct 
25 °54, p129 


Hardness of automobile rocker arms is 
tested by using magnetic retentivity of 
Arma-Steel material. Sorter is automatic 
and checks 3000 pieces per hr, accepts 
and demagnetizes parts within required 
hardness range, rejects those outside the 
limits. E—Dec °54, p160 


To check beryllium copper for presence 
of beryllium oxide, hold a sample in a 
bunsen flame. Clean material will dis- 
color immediately, oxidized material will 
discolor more slowly. Ability of solder 
to wet the surface with only rosin flux is 
another indication of clean strip. AM— 
Jan 17 °55, p129 


Shop-made tester permits maintenance 
men to make quick check on electronic 
tubes when trouble is experienced on 
welding machines. Unit will check eight 
types of tubes. AM—Feb 14 ’55, p145 


Refrigerator evaporators are filled with 
air and have pressure gage attached. As 
they pass along line, gages reveal leaks in 
tubing and joints. AM—Feb 14 ’55, p148 


Abrasive resistance of ceramic coatings 
is tested at Bureau of Standards by blast- 
ing with abrasive powder and a jet of 
COz2 at 40 psi. Method is faster than 
earlier ones, can simulate all kinds of 
service conditions, and checks any coat- 
ing regardless of gloss, color, thickness, 
or area. Angle of attack can be varied 
from 20 to 90°, and the unit will work 
where qualitative means will not. AM— 
Mar 14°55, p173 
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Automatic, non-contact hardness tester 
developed by General Motors will check 
hardness of Arma-steel rocker arms at 
3000 per hr. Using principle of magnetic 
retention, the equipment will check with- 
in 0.1 mm Brinell without indenting the 
work, and sorts parts into accept and 
reject bins, demagnetizing the accepted 
parts prior to delivery. Parts are fed 
through a tube to a magnetizing unit, then 
through two pickup coils which measure 
the induced field and trigger the accept- 
reject switch according to preset hardness 
range. AM—Mar 28 ’55, p116 


Porosity of Koroseal lining in plenum 
chamber which receives fumes and wastes 
from plating tanks at IBM is checked by 
making dielectric test to copper wire 
buried in the seams for the purpose. AM 
—Mar 28 ’55, p135 


Oil gallery holes in Chevrolet cylinder 
blocks are plugged mechanically, then 
tested for leaks under 70-lb air- pressure 
in automatic transfer machine at 24th 
and 25th station, just before unloading. 
AM—Mar 14 ’55, p177 


Differential gearset for M59 vehicles is 
mounted in rollover fixture to check for 
loose parts. Hose connections, radiator, 
and cover are assembled and unit is run 
in. After run, tooth bearing is checked 
and adjusted if necessary. AM—Mar 14 
55, p132 





TEST STAND developed by GM Process De- 
velopment Section performs acceptance tests 
on various speed-sensitive switches. It uses 
a digital computer and is 20 times as fast, 
and more accurate than previously used de- 
vices. AM—May 23 ‘55, pl44 


Special testing fixtures check hydraulic 
tightness and clear passages through hy- 
draulic manifolds at Monarch Machine 
Tool. Each circuit is tested separately for 
pressure tightness at 85 psi with com- 
pressed air. Then each individual passage 
is checked for clearness re use of a flow- 
meter. AM—June 20 ’55, p2, 120 
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LONG-TIME TESTS, such as creep-rupture 
testing, normally require engineers to read 
gages at regular intervals, 24 hr a day, seven 
days a week. This is avoided at Wright Air 
Development Center by installing a modified 
motion-picture camera to photograph gages 
at preset intervals. Timer switch turns on two 
floodlights, triggers camera shutter, and ad- 
vances film one frame. System is also ap- 
plicable to tests taking only a short time 
(but requiring close attention, or to any 
observer function.) It has reduced by 75% 
the number of man-hr required for each 
creep-rupture test. AM—June 6 ‘55, pl27 


Packard torque converters are filled with 
oil and rotated at 600 rpm while oscillo- 
scope shows degree of balance. Machine 
is combined with Weltronic spot-welding 
head which quickly welds small weights 
to casing to achieve balance within “% 
oz-in. AM—Nov 8 °54, p149 


Motor rotors are balanced on Gisholt 
machine by observing amount and angle 
of unbalance at each end, applying cor- 
rection washers on pins diecast on rotor 
énds, and riveting ends of pins. Loading 
and unloading is automatic in synchroma- 
tion setup. AM—Dec 20 ’54, p112 


Chevrolet engines are dynamically bal- 
anced after installation of flywheel, tim- 
ing sprocket, pistons, and crankshaft to 
within % oz-in. Amount and location of 
unbalance is shown on dials so drillheads 
can remove stock from crankshaft coun- 
terweights at front and rear. Operator 
positions crankshaft, but drill depth is 
governed automatically by balancer. AM 
—Mar 14 ’55, p178 


Gas-turbine rotor assemblies are bal- 
anced on Thearle balancer by inserting 
plugs of different weight in counterbores 
over tie-bolt nuts. Plugs are staked in 
place by straightening out chevron-shaped 
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pins into holes in side of counterbore. 
AM—June 6 ’55, p145 


Turbine wheel assemblies are checked 
for balance on Gisholt balancer equipped 
with drill head by GE. Dial readings are 
checked against chart to determine depth 
of hole to be drilled. Wheel is then ro- 
tated 90° and process is repeated. This 
is easier and faster than balancing by 
drilling one hole. AM—June 6 '55, p144 





LAG CHARACTERISTICS of meter coil are 
checked by placing it in gate fixture and 
swinging to left into meter frame. Adjust- 
ments are made by nipping between punched 
holes on lag plate. Lower projector indi- 
cates how many slots are to be cut, and 
operator swings gate to right and sets con- 
trol. which automatically nips required num- 
ber of barriers between holes. AM—July 18 
55, pl42 


After final calibration, watt-hr meters at 
GE pass to certified inspectors, each of 
whom has his own identifying stamp for 
the gold seal applied as evidence of test, 
so is particularly careful. Even suspected 
imperfections throw meter off the line 
for detailed examination. AM—July 18 
55, p130 


Automatic photoelectric test mechanisms 
check watt-hr meters at GE meter plant. 
One operator handles eight stations, 
clamping the meter in place by air, and 
operating a pushbutton. Deviations from 
standard are shown on glass screen over 
test stand to indicate to operator how to 
adjust for calibration. If station fails, it 
is removed bodily, replaced by a spare. 
Then station is checked against master 
and. recalibrated or repaired. AM—July 
18 °55, p130 


Master test panel monitors quality on in- 
dividual calibrating panels for GE watt- 
hr meters, is also used for testing random 
samples taken from the line. One-half 
percent of all meters built are completely 
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torn down for detailed checking. AM— 
July 18 °55, p130 


Watt-hr meter is calibrated by adjusting 
drag on the disk by the damping magnets. 
This is done by increasing or decreasing 
the magnetization of the magnets. Strobo- 
scope compares the test meter with a 
standard, and adjustments are effected by 
control of coils which vary the magnet 
strength. AM—July 18 ’55, p142 


QUALITY CONTROL 


Excess Reject System developed by War- 
ner & Swasey solves quality-control prob- 
lems. When there is excessive trouble in 
holding engineering specifications on a 
job, the inspector makes out an Excess 
Reject ticket to be attached to the setup 
card for the job. New lot of parts can- 
not be started without consultation with 
foreman and inspector. This usually re- 
sults in change in method, specifications, 
tooling or operator attention. If trouble 
is not cured, attachment of a second 
reject ticket to the setup card requires 
a meeting to be held with representatives 
of other departments concerned with 
the job to determine why it does not 
meet standards. AM—Oct 11 °54, p142 


Defective work is often the result of im- 
proper positioning of the work in the fix- 
ture. Problem has been overcome at 
Springfield Armory by introduction of 
energizing buttons incorporated into lo- 
cating surfaces of fixtures. Indication of 
incorrect positioning can be by audible or 
visual signal, or circuits can be arranged 
so machine will not start or tool feed. 
AM—Oct 11 °54, p136 


All instruments and dies at York Corp 
are inspected after use, sealed with red 
tape if still to size. Foreman removes seal 
before putting tool back into production, 
will not accept tools from crib if not 
sealed. Dies are usually checked by ex- 
amination of last piece produced. Em- 
ployees’ personal tools are registered and 
similarly checked, necessary repairs being 
made at the owner’s choice and expense. 
AM—Mar 14 ’55, p138 


Details of all gages, tools, and dies are 
recorded on punched cards at York Corp. 
By sorting, all cards for the equipment 
used in manufacture of a particular part 
can be picked out, or all equipment due 
to be inspected at a given time. Cards 
give complete information on source, 
cost, initial inspection, repairs, and ob- 
solescence date. AM—Mar 14 ’55, p135 


To avoid difficulties between suppliers 
and customers, it is essential that both 
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sets of measuring instruments be cali- 
brated on a common basis. Differences in 
equipment and technique can make a 
measurable difference in reading dimen- 
sions. For example, design dimensions 
established from a dial bore gage reading, 
but checked in production with an air 
gage will not correspond exactly because 
the different techniques will produce 
slight, but measurable, differences. AM 
—Mar 14°55, p134 


Automatic plating machines at IBM are 
in increasing use to insure control of 
quality. Operator is responsible only for 
loading and unloading. Chemists keep 
constant check on strength of plating 
solutions and degree of demineralization 
of recovered waste waters. AM—Mar 28 
55, p133 


Control of plating quality at IBM re- 
quires operating baths on a temperature 
differential of +% F, and holding dc 
power within an allowable tolerance of 
+5%. Master temperature-control sta- 
tion is preset to govern temperatures in 
various baths, is cross-checked by opera- 
tor with indicator on each tank. Remote 
electrical station has voltmeter and am- 
meter so operator can check output of 
generators on floor below. AM—Mar 28 
55, p133 


To achieve better quality control, IBM 
decided to do its own plating and heat 
treating. This meant doubling produc- 
tion, replacing 50% of existing equip- 
ment, allowing for 25% expansion in 5 
years, and building a new building in the 
most modern style. It cost $614. million, 
but it gave the quality needed and will 
pay for itself in less than 10 years. AM 
—Mar 28 ’55, p125 


Fixed-limit gages frequently cause diffi- 
culties with interchangeability unless a 
definite policy is adopted as to wear al- 
lowance and gagemaker’s tolerances. Bi- 
lateral, unilateral, or commercial policy 
may be adopted, depending on the needs 
of the individual plant, but unilateral is 
frequently the best. York Corp uses this, 
and has established that gages should be 
discarded when worn to basic size. Fixed- 
limit gages are not used for tolerances 
under 0.001 in. AM—June 20 ’55, p129 


Roving inspectors at Imperial Knife Co 
take samples of work to Quality Control 
for inspection, and have authority to 
shut down any machine until trouble is 
corrected. Operators also check work and 
tools, and hammer operators polish dies 
as needed. AM—July 4 °55, p108 
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... the preferred dial indicators 


TIME-TESTED FOR ACCURACY AND DEPENDABLE PERFORMANCE! 


Representatives in principal cities 





For more than half a century, industry has relied on 
Ames indicators for help in the solution of measurement 
problems of all kinds. And through the years, Ames indi- 
cators have done their jobs superlatively well. The Ames 
reputation for extreme accuracy, ruggedness and reliability 
through many millions of cycles is due to an unswerving 
dedication to our original guiding principle—to make 
the best possible indicators and gauges, through constant 
research and the use of highest quality materials and 


expert craftsmanship. 


We will gladly make recommendations on 
your measurement problems. Please send blueprints 
and specifications. And ask for your 
free copy of the Ames catalog. 





BCAMES. COQ 


31 Ames Street, Waltham 54, Mass. 


MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 


Es 








MANUFACTURERS’ 
FREE LITERATURE 


PRECISION MEASUREMENTS — Van 
Keuren Co, 176 Waltham St, Watertown, Bos- 
ton, Mass. 258-page illustrated, revised catalog 
and handbook No. 36 contains technical and 
engineering data on problems and methods. In- 
cludes formulas for screw thread measurement, 
gear tables, circular pitch wire sizes, 
flat specifications, etc. Contains information on 
company’s new products for precision inspection. 
Request direct on company letterhead. 




























































PROFILOMETER EQUIPMENT — Micro- 
metrical Mfg Co, 319 S Main St, Ann Arbor, 
Mich. 12-page illustrated catalog 155 describes 
line for measuring surface roughness. Items in- 
clude portable Amplimeter; tracers for manual 
and mechanical operation; motor-driven piloting 
equipment for straight-line, short-stroke, and 
circular tracing. 


STEREOMICROSCOPES — Bausch & Lomb 
Optical Co, 620 St Paul St, Rochester 2, NY. 
38-page brochure provides illustrated, detailed 
information on applications of 3-D microscopes 
for various assembly and inspection operations. 
Proper unit for specific type of work can be 
determined by using 10-question automatic model- 
selector card provided. 


GAGES — Sheffield Corp, 721 Springfield Rd, 
Dayton 1, Ohio. Catalog LTG-54, sectionalized, 
spirally bound manual on limit-type gages. Gives 
size ranges, dimensions, descriptions, applica- 
tions. Covers plain cylindrical plug, taper plug 
and ring, plain cylindrical ring, adjustable limit, 
thread, and pipe thread gages. Section on engi- 
nering data and specifications. Request company 
direct. 


OPTICAL MEASURING & INSPECTION 
EQUIPMENT — George Scherr Optical Tools, 
Inc, 200 Lafayette St, New York 12, NY. 70- 
page booklet on full line of Leitz instruments 
contains basic details and specifications. Request 
direct on company letterhead. ’ 


STRAIN GAGES, INSTRUMENTS, AC- 
CESSORIES — Baldwin-Lima-Hamilton Corp, 
Philadelphia 42, Pa. 12-page 1955 price list for 
SR-4 instruments. Includes specifications and 
selection data for all sizes and types of bonded 
resistance wire strain gages. 


PRECISION MEASURING INSTRUMENTS 
— Tubular Micrometer Co, St James, Minn. 
182-page, indexed, illustrated catalog 22 covers 
extensive line. Includes general information, as 
well as features, applications, specifications, ta- 
bles. Supplementary price list and new tool 
booklet available. 


DIAL INDICATORS, GAGES, INSTRU- 
MENTS—L S Starrett Co, Athol, Mass. 80- 
page bulletin 416 describes and illustrates line. 
Includes data on 140 models; specifications, at- 
tachments, accessories. 


GAGES—Eastern Precision Gage Co, 319 Bay- 
way Ave, Elisabeth 2, NJ. 16-page catalog con- 
tains illustrated data on line of plug, ring, and 
carbide gages. Sizes and prices in tabular form. 


BALANCED ACTION GAGES — Winter 
Brothers Co, Rochester, Mich. 33-page illus- 
trated catalog No. 2 covers threaded and cylin- 
drical plug and ring gages with current net 
prices on all stock items. Dimensions and stand- 
ards included. 


OPTICAL ELEMENTS—Eastman Kodak Co, 
Special Products Sales Div, Rochester 4, NY. 
23-page booklet describes the Axicon and its 
application to alignment problems. The element 
is a glass cone used in a telescope. Line draw- 
ings illustrate operation details; typical setup 
discussed 


INSTRUMENTS—US Gage, Div of American 
Machine & Metals, Sellersville, Pa. 4-page il- 
lustrated bulletin. Publication GL-1, summarizes 
Gotham line of indicating, recording, and con- 
trolling devices. Includes thermometers; pres- 
sure, temp, and humidity recorders; pneumatic 
off-on indicating controllers. 


PARALLEL EDGE SCRIBER—Dayton Roger 
Mfg Co, 2824 13th Ave, Minneapolis 7, Minn. 
Gage, graduated by 16ths from % to 1 in. for 
scribing parallel lines from a given edge of a 
piece of sheet or stock material. 
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PLA-CHEK®™ 


SPEEDS ACCURATE INSPECTION 


from MINUTES to SECONDS 


Designed for easy portability and 
extreme ruggedness, this 12” Cadillac 
PLA-CHEK takes little more than 10 
seconds to set! Permits surface plate 
checking and inspections nearly 5 times 
faster than by ordinary methods. 


And, accuracy is assured! Between any 
2 points in the 12” range accuracy is 
guaranteed within .00005’. 


With a reverse checking plate, a height- 
gage indicator is easily set for checking 
the underside of parts. Use of inside 
micrometers, telescoping and internal 
cylinder gages gives this gage added 
versatility. 


Wire, write or telephone TODAY for 
complete details. 



















ie 
NEW 18’ and 48” Models 
Round Out PLA-CHEK Line 


With the addition of two new models—the 18” and the 
48"—Cadillac PLA-CHEK Gages are now available in a 
complete range of sizes from the easily portable 6” 
model to the new 48” model. Intermediate models in- 
clude the 12”, the 18”, the 24” and the 36’. 


The PLA-CHEK spacer bar is an integral and solid unit. 
This eliminates any possibility, over a period of time, 
of humidity separating or changing the 1” steps. This 
provides a unit that maintains its extreme accuracy. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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I. Blazing The Heat Treat 
Trail With Holcroft 


Here's a book which compares 
open-fired with controlled atmosphere 
furnaces. The eight different types of 
stock handling methods are analyzed 
and illustrated. 


| } 3 Radiant Tube Heating 


Holcroft has produced a techni- 
cal treatise covering radiant tube 
heating for controlled atmosphere 
furnaces. It covers early history and 
the development of this type of fur- 
nace to every day use. 





2 e Holcroft And The Electric 
Furnace 


This booklet discusses heat treat- 
ing with electricity. Line drawings 
show how the four standard types of 
heating elements are used in the 
many different kinds of furnaces. 


e@ Leaders In Industrial 
Furnace Engineering 


This book recaps current Holcroft 
ads. It discusses gas carburizing, car- 
bon restoration, malleable annealing 
and carbo-nitriding. 








COMPARATOR CHARTS—Vanguard Instru- 
ment Corp, 184 Casper St, Valley Stream, NY. 
Chart service for optical comparators described, 
several typical cases given with cost figures to 
show savings. covered are direct-view 
overlays for casting inspection. 


SNAPPERGAGES—Ames Instrument Co, Con- 
ulletin 


t blocks, comparator. 
micrometes’, for measuring outside, inside, groove 
spacing, hole locations, etc. Includes dimension 
chart for selection, and price list. 


ALIGNMENT INSTRUMENT—King Instru- 
ment Co, Minneapolis 2, Minn. 4-page brochure 
describes composition, advantages, specifications 
of King-Way instrument for aligning rage 
of lathes, grinders, shapers, boring mills, and 
similar machinery. 


GAGE BLOCKS & ACCESSORY SETS — 
Freeland Gauge Co, Detroit 27, Mich. 4-page 
bulletin illustrates and describes line. Set F-81 
consists Of 81 special alloy-steel block said to 
produce 240,000 different gages in 0.0001 steps 
with minimum of 0.200 in and max beyond 
12 in. 


OPTICAL COMPARATOR — Covel Mfg Co, 
Benton Harbor, Mich. 4-page bulletin 1455C 
presents illustrated data on No. 14 with 14-in.- 
dia screen, 25X lens standard. Specifications 
and construction details. 


GAGE BLOCK ACCESSORIES —_Elstrom 
Standards Division, Dearborn Gage Co, 22030 
Beech St, Dearborn, Mich. 6-page brochure con- 
tains illustrated data on complete line for square 
and rectangular gage blocks. Accessories avail- 
able in complete sets or individual pieces. 


ULTRASONIC GAGE — Branson Instruments, 
Inc, 430 Fairfield Ave, Stamford, Conn. 4-page 
folder describes ‘“‘Vidigage” for measuring 
thickness instantaneously from one side of ma- 
terial. Operating principles, applications, and 
features illustrated and outlined. 


MACHINE TOOL MICROSCOPE——Perkin- 
Elmer Corp, Norwalk, Conn. 7-page bulletin il- 
lustrates features and applications of Model 11 
for all vertical or horizontal units. Works to 
aceuracy of 0.0001 in. Operational data and 
specifications included. 


GAGES—Sossner Tap & Tool Corp, Lynbrook, 
NY. Combination file folder and brochure de- 
scribes and illustrates line of Taperlock, Tri- 
lock and wire type cylindrical plug gages and 
thread plug gages. Includes size range, tol- 
erances, handle sizes, member lengths, thread 
pitches 


BRINELL HARDNESS TESTER—Steel City 
Testing Machines, 8823 Lyndon Ave, Detroit 33, 
Mich. Form KE 1154 illustrates features of 
“Color-Glance” machine for high speed produc- 
tion testing. Three colored lights indicate rela- 
tive hardness of parts being tested. 


HEIGHT GAGE — B & J Tool Co, Moline 
Bite, Poumneneets, & NY. Ihlustrated bulletin de- 
seri unit which can be converted into small 
comparator by using a serrated, hardened, 
lapped anvil. Fast-setting gage can be used with 
any AGD indicator. 


BALANCING MACHINES—Gisholt Machine 
Co, 1245 E Washington St, Madison 10, Wis. 
16-page illustrated catalog on Type S Dynetric 
balancers. New bench and vertical models cov- 
ered. Information on accessories and applica- 
tions included. 


DIRECT ANGLE & CIRCLE MEASURING 
UNITS—Engis Equipment Co, 431 S. Dearborn 
St, Chicago 5, Ill. Data chart No. 5506 lists 
for quick reference the essential specifications 
and performance of specialized instruments for 
exact measurement of angles and _ circular 
spacings. 


INSTRUMENTS FOR SURFACE MEAS- 
UREMENT—Brush Electronics Co, 3405 Per- 
kins Ave, Cleveland 14, Ohio. Folder describes 
the Surfindicator, a portable gage for surface 
roughness measurement. Section on accessories to 
broaden its applications. Descriptive data on the 
Metal Indicator, a portable shop instrument for 
identifying metals by comparison with known 
samples. Surface Analyzer described; provides 
instantaneous and permanent chart record of a 
highly magnified profile of a surface. 
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New and Revised Edition 


Containing valuable, practical and 
exclusive Engineering and 
Production Data on Precision 
Measurements............ 


This universally known and respected technical handbook 
contains 258 pages of practical information in ready ref- 
erence form on precision measurements. We believe it 
to be the most complete text and tables on wire measure- 
ment of screw threads and gears in existence. In addition 
to the formulas, revised tables, technical material, prod- 
ucts and procedures previously included, the new hand- 
book features the following: 


New Engineering Data: 


1. Vogel Exact Equations for the wire measurement of 
screw threads, including those of unknown profile. 

2. Vogel Master Approximate Formula for screw thread 
measurement and numerical examples. 

3. Consolidated Gear Tables . . . K and M values for 
two or more wire diameters. 

4. Circular Pitch wire sizes. 

5. Information on the wire measurement of enlarged 
pinions, reduced gears and helical gears. 

6. Change (K) Factors for helical gears. 

7. Tables for pin measurement of sprocket teeth. 

8. Pin measurement of face gears. 

9. Unified Thread form and series. 









10. Tables on measurement of Buttress threads. 
11. Gear and Thread measuring bibliography. 
12. Optical Flat specifications. 

13. Seal Ring Measurements. 

14. Use and care of gage blocks. 


New Products: 


Light Wave Equipment for the shop. 

Quartz Optical Flats to 16” diameter. 

Microgages in .000008” accuracy; 81-block sets. 
Class XXX (.000010” tolerance) Plug Gages. 
Chrome Carbide Plug Gages. 

Standard Nominal Diameter Sets of Plug Gages. 
Trilock Plug Gages. 

Master Setting Disks. 

Multipurpose Gear Wire Sets. 


Available on Request 


Kindly make your request for the NEW, REVISED Van 
Keuren Catalog and Handbook #36 on your own or your 
company’s letterhead. Your request incurs no obligation. 








173 WALTHAM 


STREET, 


WATERTOWN, MASS. 


Optical Flats . . Light Wave Equipment . . Light Wave Micrometers . . Gage Blocks . . Wire Type Taperlock and Trilock Plug Gages . . Master Set- 
ting Disks . . Thread Measuring Wires . . Gear Measuring Wires . . Carbide Plug Gages . . Laps and Surface Plates . . Precision Lapping Service . . 
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No finer GAGE BLOCKS at any price! 


By any comparison you care to make . . . block- 
for-block, set for set . . . you'll find Ellstrom 
Chromium Plated Standards truly outstanding in 
the field of precision measurement. Materials used 
in their manufacture are precisely treated and 
thoroughly tested for coefficient of expansion, 
uniform hardness, and metallurgical stability. The 
durable chromium plated gaging surfaces are 
applied and finished by special Ellstrom methods 
which assure you of greater serviceability, longer 
wearing millionths. And flatness, parallelism, and 
specified accuracy of each individual block is 
fully certified by the most uncompromising final 
inspection found anywhere in the industry. 


So next time you need gage blocks, specify 
Ellstrom Standards. Furnished in 28 basic sets, 
either square or rectangular styles, with block 
sizes in step series from .010” up to and includ- 
ing 20.000”. Basic accessories also available . . . 
plus tungsten carbide wear blocks and individual 
blocks to meet your specific requirements. 








IF YOU BUY GAGE BLOCKS, you should 
have this handy new Elistrom . Standards 
Catalog. Contains complete specifications and 
prices in convenient tabular form... and a 
copy is yours for the asking. Send for it today! 


ELLSTROM STANDARDS DIVISION 
Dearborn Gage Company + 22035 Beech Street * Dearborn, Mich. 
Originators of Chromium Plated Gage Blocks 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 


E12 











OPTICAL COMPARATOR 


CHARTS 








Cuts inspection time 


Cuts gage & fixture cost 


Eliminates “‘feel”’ in gaging 
e Unskilled vs. skilled help 
e Checks to tenths 


Write for data sheet. 
Dept. AM5 


VANGUARD INSTRUMENT CORPORATION 


184 Casper Street, Valley Stream, N.Y. 























A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 

- read more profitably. Write 
for the “WHY and HOW 
booklet.” 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd $t., New York 36, N. Y. 
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TESTING MACHINE—Minneapolis-Honeywell 
Regulator Co, Wayne & Windrim Aves, Phila- 
delphia 44, Pa. Data Sheet 10.17-5 describes 
Baldwin-Emery SR-4 for testing specimens or 
structural parts and components in tension, 
compression, flexure, torsion, alternating load, 
creep, stress, relaxation, and shock, up to a 
rated capacity of 50,000 Ib. 


STATIONARY CENTRIFUGAL TACHOM- 
ETERS — Boulin Instrument Corp, 65 Madi- 
son Ave, New York, NY. Folder describes 
operation and installation of unit adaptable to 
motors, conveyors, machines, turbines, shafting 
and specialized equipment, to check and show 
proper speeds for maintaining optimum per- 
formance. Engineering drawings illustrate inter- 
changeable components. Specifications and appli- 
cations covered. 


GAGES—Winter Brothers Co, Rochester, Mich. 
20-page illustrated catalog on “‘balanced action” 
gages, thread and plain cylindrical. Sizes and 
prices in tabular form. 


ANGLE COMPARATOR—Perkin Elmer Corp, 
Main Ave, Norwalk, Conn. 8-page brochure on 
Model 118 for comparing angles, parallelism, 
squareness. Setting up the instrument, and its 
applications illustrated. 


MAGNETIC PARTICLE TEST UNIT—North 
American Philips Co, Mount Vernon Div, 750 
S. Fulton Ave, Mount Vernon, NY. 8-page il- 
lustrated booklet describes the Norelco Portaflux, 
portable unit for checking ferrous metal objects 
for surface discontinuities. Covers various in- 
spection procedures and operational data. 


STRIP-CHART RECORDERS — The Bristol 
Co, 115 Bristol Rd, Waterbury 20, Conn. 12- 
page illustrated bulletin covers line of 6-in. 
recorders for pressure, liquid level, temp, flow, 
and mechanical motion. Includes features of 
various models; installation drawings show 
methods of applying instruments to different 
variables. 


MECHANICAL PRESSURE GAGE — WC 
Dillon & Co, 14620 Keswick St, Van Nuys, 
Calif. 6-page bulletin PG-4 illustrates applica- 
tions and describes features of new switch 
model. Details of switch arrangement and rat- 
ings provided; dimensions and price schedules. 


OPTICAL TOOLING INSTRUMENTS & 
ACCESSORIES — Farrand Optical Co, Bronx 
Blod & E 238, New York 70, NY. Compre- 
hensive catalog describes devices for checking 
and alignment of machines. Includes many new 
items to help simplify checking straightness of 
ways, parallel bars, angle blocks, angular rela- 
tionships between bed and spindle axis, etc. 


ROLL THREAD SNAP GAGES — Pratt & 
Whitney, West Hartford 1, Conn. 11-page cata- 
log illustrates and describes units combining go 
and not-go gaging elements in a single lowcost 
gage for inspecting external threads. Applica- 
tions, advantages, selection data, dimensions pro- 
vided. 


HARDNESS TESTER—Gries Industries, Inc, 
Testing Machines Div, 125 Beechwood Ave, 
New Rochelle 4, NY. 4-page illustrated bulletin 
A-16 describes Wolpert-Gries ‘‘Micro-Reflex”’ 
unit with Zeiss optical system, for loads from 
10 to 3000 gram. Covers load application, opti- 
cal equipment, test procedure. 


MAGNETIC DATA STORAGE DEVICE — 
Brush Electronics Co, 3405 Perkins Ave, Cleve- 
land 14, Ohio. Folder describes TapeDrum, a 
combination magnetic drum and tape recorder 
for inventory control, data reduction, trend re- 
cording, and table storage. 


GAGE BLOCKS — Eilstrom Standards Div, 
Dearborn Gage Co, Dearborn, Mich. 8-page il- 
lustrated catalog contains specifications and 
prices on chromium-plated blocks in 28 standard 
sets from 8 to 92 pieces. Available in either 
square or rectangular styles, with sizes in step 
series from 0.010 to 20.0 in. 


UNIVERSAL PROJECTOR—Stocker & Yale, 
Green St, Marblehead, Mass. 4-page bulletin 
describes Model 10; accessories illustrated; spec- 
ifications and price list included. 


SINE ANGLE PLATES & MAGNETIC 
CHUCKS — Taft-Peirce Mfg Co, Woonsocket, 
RI. 4-page catalog 812 covers construction de- 
tails and applications, available in either simple 
or compound angle models. 











SOME 
PLAIN 
TALK 
about 
“*Rockwell’’ 
Hardness 
Testing 


NE of the simplest, fastest, and 

most precise methods of measur- 
ing the hardness of metals is the test 
developed by S. T. Rockwell in 1922. 
It is simple because hardness is read 
directly from a dial indicator. No in- 
volved computations or previous oper- 
ator experience are necessary. 

It is fast because the operator need 
only adjust the part, trip a lever, and 
read the dial. It is precise because it 
utilizes the “increment method” of 
hardness measurement. Briefly this 
consists of making two successive in- 
dentations in the part and measuring 
the increment of the second over the 
first. 


MACHINE MUST BE ACCURATE 


Sears factors affect the accuracy 
of a Rockwell Test. Obviously the 
dial indicator must give an accurate 
reading. The diamond cone or steel 
ball penetrator, used to make the in- 
dentations, must be dimensionally cor- 
rect and free of chips, cracks, or other 
imperfections. 

The spindle that holds the pene- 
trator must follow a true vertical 
course at the time of load application, 
and the load must be uniform, test 
after test, with no friction losses. The 





HARDNESS TESTER 





testing machine itself must be heavy 
and rigid enough to receive the impact 
of the testing load without spring or 
torsion. 


WHICH HARDNESS TESTER? 


MONG the several fine machines for 
“Rockwell Testing” now on the 
market we are naturally prejudiced in 
favor of the CLARK. We know that it 
is constructed with the precision of a 
fine watch. We know also that it has 
given years of regular, trouble-free 
service in every part of the world. 

We suggest that when you buy your 
next hardness tester you look into the 
outstanding service record of the 
CLARK. We suggest that you compare 
the CLARK with other “Rockwell” 
testers and see for yourself how much 
more you get for your money. Try the 
CLARK for 30 days in your own shop 
at our risk. Then if you are not com- 
pletely satisfied take it out and you 
will owe us nothing. We make this 
offer confidently because we feel sure 
you will want to keep it. 


FURTHER INFORMATION 


F YOU would like further informa- 

tion write today for the free, hand- 
some, 20-page CLARK catalog. It de- 
scribes the Rockwell Test in greater 
detail and shows, in picture and text, 
exactly what you buy in the CLARK 
Hardness Tester. 


CLARK INSTRUMENT, INC. 
10200 Ford Road, Dearborn, Mich. 








on the same job was | to 7. 





From the American Machinist Library 
of Tips for Top Shop Men 


off when they go out to the machine is one of today’s 
most expensive notions. Unless control is exercised in use 
as well as in stocking, the machine, method or man that 
breaks or ruins an excessive number of tools is never spotted. 
In one test, ratio of tool use on two machines of the same type 


Tce common belief that “perishable tools” are written 
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REPUBLIC GAGE 


2228 FENKELL DETROIT 21, MICH. 


Confidence that every spec will 
be closely adhered to — that the 
next gage will be just as perfect 
as the last—consistency in quality 
—this is the important thing 
that appeals to quality control 
men and the reason so many of 
them regularly specify Republic. 


Thread Plugs and Rings 
Plain Plugs and Rings 
Pipe Plugs and Rings 
Reversible thread 

and plain plugs 
Measuring wires 
Thredmasters 


COMPLETE ORDERING DATA 


ake 


Metalworking plants 
will find this com- 
prehensive catalog 
an important buying 
aid. 





SPLINE 
GAGES 


MAYES spline gages are carefully controlled as 
to design, material, heat treatment, tolerance and finish 
to assure our customers of the best obtainable gage for 
the part inspected. 

OTHER MAYES PRODUCTS 


@ MASTER GEAR @ BUILT-UP GAGES 

@ INDEX PLATE @ POWDERED METAL DIES 
@ BROACHES @ SERRATION DIES 

@ FIXTURE GAGES @ GEAR DIES 


TOOL CO. 


Designers & Manufacturers 


26514 W. 7 MILE ROAD * DETROIT 19, MICHIGAN 


Easily adaptable to SPECIAL 


PROBLEMS 


Shallow Holes 


@ rr 


Spline dia., Spherical 
Root. Pitch Holes 


Have you a “Special gaging Problem?” 


COMTORPLUG with interchangeable expanding plugs 
fo gage simple or special bores from 1%" fo 8” dia. 























of oF 


Investigate the gage used by the 
Unique Advantages thousands in jet engine, automotive 
Positi i to frae near s aaiiea pe on 
e ve Rg accuracy : m machinery, gu missile and 

tion of Sos regardless of who volume-precision plonts, IT 
MAKES PRECISION GAGING EASY 


- at machine . . . at inspection 
bench . . . for selective assembly. No 
other like it—investigate and see why. 


COMTOR 
COMPANY 


68 Farwell St. 
WALTHAM 54, 








MASS 








GET THE FACTS—REQUEST BULLETIN 48 
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GROSS SALES OF 


E ano H BONDS 
$29 BILLION 

















If you are the man who is responsible for installing and 


promoting the Payroll Savings Plan in your company — 


If you are one of the eight million Payroll Savers who 
buy Series E Bonds every month through the Payroll 
Savings Plan— 


If you are one of the rapidly growing number of 
businessmen who are building for retirement through 
the consistent purchase of Series H (current income) 


Bonds — 


You can well be proud of these figures: 


@ January to June 55 sales of E and H Bonds were the 
best in ten years —$2.9 Billion—a gain of 13% over 
1954, 28% over 1953. 


@ Since January 1, cash value of E and H Bonds out- 
standing increased over a Billion Dollars; value, 
$39.3 Billion, an all-time high. 


@ Sales exceeded redemptions (matured and unma- 





GATE No.1 
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tured bonds) by $493,716,000. 


@ Current income H Bond sales averaged more than 
$100 million a month. 


@ January-June sales, E and H BonJs, represented 
51.9% of the 1955, $5,500,000,000 Sales Goal. 


What’s good for America is good for business—your 
business. If your company does not have the Payroll 
Savings Plan .. . or if you have the Plan and employee 
participation is less than 50%, phone, wire or write today 
to Savings Bonds Division, U.S. Treasury Department, 
Washington, D.C. Your State Sales Director will contact 
you promptly. He will show you how easy it is to install 
the Payroll Savings Plan or boost participation over the 
50% mark through a simple person-to-person canvass 
that will put a Payroll Savings Application Blank in the 
hands of every employee. That’s all you have to do. 
Your personnel will do the rest. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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=: Ai, references to the joining of component parts, whether by weldi 
brazing, soldering, riveting, or any other means, 

are included in this section, as well as those dealing with 

assembly methods and equipment 
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F Assembly machines 
Fl jigs and fixtures 

F2 Progressive assembly 
F2 Assembly—general 


F4 WELDING 


F4 Welding machines 

F5 Welding fixtures 

F5 Inert-gas welding 

F5 Welding special materials 
F6 Welding—general 


F7 BRAZING AND SOLDERING 


F7 Brazing special materials 
F7 Brazing—general 
F7 Soldering—general 


F7 PORTABLE TOOLS 


WHERE TO BUY IT 


The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum ‘use to you ... a true 
ee; « & reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer's 
name, in the WHERE TO BUY 
IT Section—pages 4-13. 








ASSEMBLING 
Assembly Machines 


Automatic assembly of ball bearings for 
roller conveyors is performed on a punch 
press by aid of five hoppers and a dial 
feed. Operations include inserting balls 
and turning in open end of case. Ball 
hopper will not feed unless outer case is 
present, and case cannot be closed unless 
right number of balls are present and 
height and levelness of upper race are 
satisfactory. 4M—Oct 11 °54, p133 


Two blanks for an ice-tray separator are 
riveted together and a two-stage forming 
operation is performed as parts are fed 
through a punch press by a dial feed. 
Blanks are fed from magazines, and pro- 
duction is 65 per min. Several operators 
and machines would be required if single- 
stage tooling were employed. AM—Oct 
11 °54, p132 


Canning machine produces double lock 
seams on edges of air cleaner at AC 
Spark Plug. First station start and finish 
rolls each of two seams. Second station 
spins a wingnut down into full engage- 
ment. AM—Nov 8 °54, p164 


Needle bearings are assembled into plane- 
tary gears at Packard on special ma- 
chines. Syntron vibratory hoppers feed 
bearings to reciprocating slides — long 
bearings at one end, short at the other 
— which drive them into the gear bore 
on a dummy shaft. Shaft keeps bearings 
in place until gear is later assembled to 
permanent shaft. Production rate of 100 
assemblies per hr is achieved. AM—Nov 
8 °54, p149 


Bushings are assembled into exhaust man- 
ifolds of Pontiac engines at one station 
of a transfer machine. Syntron vibratory 
loaders feed bushings to station where 
they are pressed into manifolds and 
staked. AM—Nov 8 °54, p140 


| > Assembling, welding 


Automatic assembly machine assembles 
tungsten contacts to several different 
types of contact supports. It replaces a 
completely manual operation and pro- 
duces 800 assmblies per hr at 80% effi- 
ciency. Part life was one year, and the 
total cost of the setup was $11,000. 4M 
—Feb 28 °55, p127 


Automatic assembly machine, called Au- 
tofab, has been built by General Mills 
Inc, It can insert from 1 to 24 compon- 
ents into printed circuits. With only two 
workers and a supervisor it will produce 
200,000 assemblies a month. First unit 
has been sold to IBM for building Air 
Force electronic computers. AM—Mar 
14 °55, p174 





AUTOMATIC ASSEMBLY machine picks up 
tank shells from conveyor, inserts tops and 
bottoms, then indexes to welding position 
where both ends are girth welded by auto- 
matic Lincoln heads as tank is rotated by 
rubber-tired wheel. Next index unloads tank 
to belt conveyor. Two generators supply 550 
amp at 25 v for welding 10-ga heads to 
14-ga shells. AM—May 23 '55, pl46 


Hub and gear for meter register are as- 
sembled by staking on a Denison Multi- 
press equipped with rotary indexing table 
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portable fools 


and hopper feed. Hubs are positioned in 
the fixture mechanically, gears are placed 
manually on the hubs, and table indexes 
under staking punch. Completed parts 
are mechanically ejected and swept off 
table into container. See illustration un- 
der Components. AM—July 18 °55, p136 


SLIDE-FASTENER slider is assembled auto- 
matically on this machine built around 
Walker-furner drillpress head and equipped 
with four vibratory feeders. Parts are posi- 
tioned automatically and assembly is com- 
pleted by spinning. Machine stops if any 
part is missing or improperly positioned. 
AM—July 4 '55, p132 


Jigs and Fixtures 


Assembly fixture on Shakeproof power 
screwdriver holds part with air cylinder 
while two screws are driven. When tool 
is moved to rear position, two limit 
switches are actuated in sequence to op- 
erate vertical air cylinders and move 
“wiping” slide to close locking ears. AM 
—Aug 16 '54, p126 


Wedge-actuated clamps, actuated by air 
cylinder, hold plastic part on Detroit 
power screwdriver while hopper-feed 
screw is located and driven to depth. AM 
—Aug 16 ’54, p126 


ASSEMBLY FIXTURE holds brass spring 
with two side air cylinders, uses rear cylinder 
to push plastic button over spring, and 
pushes key into assembly with front cylin- 
der. Cylinders are controlled by timers and 
solenoid valves for proper sequence, and 
production is over 250 assemblies per hr. 
AM—Aug 1!6 ‘54, pl26 


THREE-CYLINDER FIXTURE assembies and 
locks three brass contact arms in plastic case 
of automatic defrosting-control unit made 
for domestic refrigerator. Two-hand control 
insures safety of operator. AM—Aug 16 '54, 
pl27 


Rotors and stators for Telechron timer 
controls are assembled in air-operated 
bench fixture. Assembly is positioned in 
fixture, and limit switch actuates solenoid 
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valve to admit air at 80 psi to two cylin- 
ders which squeeze laminations against 
rotor case. AM—Aug 16 °54, p127 


Two rams on bench press are operated by 
clevis-mounted double-acting air cylin- 
ders to stack metal parts inside plastic 
case. Slide plate permits assembly of 
parts in front of press, so operator need 
never reach in under punches. AM—Aug 
16 °54, p127 


Ends of contact arms are twisted by four 
spindles in air-actuated bench fixture to 
lock them in plastic cases. One cylinder 
raises assembly to insert arms in spindles, 
then horizontal cylinder moves rack to 
turn spindles 90°. AM—Aug 16 °54, p128 





RING FIXTURE for assembling motor sta- 
tors is suspended from pivoting arm and can 
be rotated 360° in vertical plane, inner ring 
is roller mounted to turn 360° in horizontal 
plane. Inner ring carries workholding plat- 
form set at height of loading and unloading 
tables so work can be transferred without 
lifting. Pivoted supporting arm can swing 
right or left to loading and unloading posi- 
tions. M—Sept 4 '54, p1550 


Electronic instrument panels are wired 
on worktable mounted on pneumatic lift 
to adjust to convenient working height. 
Table can be rotated 90° for greater ac- 
cessibility. Two quick-acting clamps hold 
chassis base against locating pins, two 
others release platform so it can be 
rolled away on dolly when assembly is 
heavy. AM—Oct 25 °54, pi25 


Adjustable angle fixture simplifies posi- 
tioning and welding of angles and gus- 
sets. Developed by Temco Aircraft Corp, 
the jig can be made by welding in about 
4 hr and keeps angles true within 1°, thus 
cutting machining time an average of 10 
min per part. See illustration under Tool- 
ing. AM—Jan 17 ’55, pl46 


Automatic riveters and special picture- 
frame fixtures permit faster and more 
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precise riveting at Convair, Ft Worth. 
With new, automated equipment, time 
for a specific assembly can be cut from 
4.08 hr to 2.47 hr, with a further 25% 
reduction probable when employees be- 
come completely familiar with the setup. 
Perimeter ordinates can be held to a plus 
or minus 0.004-in. tolerance. AW—Feb 
21 °55, p28 





STEAM TURBINE BLADES are assembled to 
shaft by eleven hydraulic jacks which insert 
62 blades simultaneously to form interlock- 
ing setup. Blackhawk hand pump applies 
pressure of 93 tons (10,000 psi) through 
manifold ring to equalize pressure. AM— 
Feb 14 '55, pl29 


Progressive Assembly 


Half-shell fuselages for Northrup F-89D 
Scorpions move on two sides of central 
work area as electrical, pneumatic, and 
hydraulic equipment is assembled. Halves 
are joined in a “sew-up” fixture before 
passing to fuselage line for external addi- 
tions. AM—Sept 13 °54, p171 


Assembly line for Northrup F-89D Scor- 
pion is only 550 ft long, with 11 final- 
assembly stations. It is claimed to permit 
faster flow and be more economical than 
a long line. Setup features pit-mounted 
jigs to permit multi-level fabrication and 
assembly. 4M—Sept 13 °54, p171 


Mobile production assembly line has been 
set up at Lewyt Corp for making phone 
booth ventilators. Benches are mounted 
on wheels and bolted together to form 
a unit. Plaat has overhead power and air 
lines, so unit can be disconnected and 
re-set up anywhere in half an hour, AM 
—Feb 14 ’55, pi70 
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All parts for assembly of differential case 
of M59 vehicle are collected on cart 
which moves down four-station assembly 
line. Despite shortness of line, progressive 
assembly simplifies training and speeds 
production. AM—Mar 14 ’55, p132 





Turbojet engines at Rolls-Royce plant, 
East Kilbride, Scotland, are assembled 
on progressive line. Engines start at one 
end of 65-ft track on wheeled dollies 
which are pushed by hand from station 
to station and guided by steel channels 
on floor. Some work stations are raised 
above floor for easier working, so raised 
flooring is tailored to fit around engine, 
hinged to allow engine to pass through. 
Each station has a turntable for shunt- 
ing engine to siding for modification or 
special work. AW—April 4 °55, p36 


Progressive assembly operations can be 
performed on both sides of a 22-in.-wide 
roller conveyor by one operator remain- 
ing in the same position. Trick lies in 
turntable unit which can be unlocked by 
pedal, swung around with one hand, F— 
May ’S55, p84 


Conveyorized assembly line is used by 
GE for meter assemblies and subassem- 
blies. Parallel line, not conveyorized, 
serves for special or short-run work. Op- 
erators can work on either line, can be 
shifted quickly in case of production tie- 
up on main line or for a special run. 
There are no holdups for repairs or tool 
changes. AM—July 18 °55, p136 


Assembly . . . General 


Straight chrome stainless steels, except 
types 420, 440, 442, and 446 may be 
riveted cold in small diameters. Larger 
diameters should be hot riveted but, with 
martensitic types, do not exceed 1450 F 
or heads may snap off when cooling. 
Maximum temperature for type 430 is 
1500 F, for types 442 and 446, 1600 to 
1700 F. Heating time should not exceed 
25 to 30 min. AM-—Sept 27 °54, p138 


Chrome-nickel stainless steels may be 
riveted cold when rivet dia is less than 
3/16 in. Set rivets with a single blow on 
a hydraulic riveter to avoid cold working 
effect. Use button head rivets. On larger 
sizes, rivet hot and finish riveting above 
1600 F. To do this, drive rivets between 
2050 and 1900 F. To avoid scale forma- 
tion, limit heating time to 10 min. AM 
—Sept 27 °54, p138 


Titanium rivets are driven successfully 
at Glenn L. Martin by resistance heating 
before driving. Equipment is same as for 
firing explosive rivets, but with modified 


1956 Production Planbook 












































circuit. It is applied to a pneumatic rivet- 
ing machine, or to the bucking bar for 
hand-gun use. A transformer and controls 
time the heating cycle to provide precise 
heat before riveting impulses are applied. 
AW—Sept 20 °54, p44 


Titanium flush rivets can be driven with 
standard equipment, using pressure up to 
5000 Ib, and pressure time of 1 sec. But- 
ton-head rivets, however, must be an- 
nealed for 20 min at 1300 F, and driven 
by 5100 Ib to make them set properly. 
Hot riveting can be done on a spotweld- 
er fitted with counterbored electrodes to 
fit the rivet heads. AM—Dec 6 ’54, p141 


Rivet spinning tends to be a slow and 
costly operation because care nust be 
exercised by the operator. Staking or 
crimping in a small hydraulic press can 
replace many spinning operations. Pre- 
set force is always under control, and 
there is no problem with upsetting to the 
point that assembly is distorted or made 
inoperative. AM—Oct 25 °54, p127 


Spinning was selected for assembling 
parts of slide-fastener slider because it is 
less likely to distort the work and requires 
no special support, as does riveting. AM 
—July 4 °55, p134 


Automatic hydraulic press and indexing 
table replaces single-cycle mechanical 
press for riveting square-shank screws to 
insulator bases, and increases production 
from 700 to 1500 per hr. Operator loads 
parts into fixture; riveting and ejection 
are automatic. AM—Jan 3 °55, p104 


PRESS RAM 


BEESWAX 





LEATHER WASHER 






STRIPPER SPRINGS 


STRIPPER PLATE 
DUAL PUNCHES 


BEESWAX DISTRIBUTES PRESSURE evenly 
in staking operation using dual punches for 
assembling 6-part switch assembly. Two dif- 
ferent types are assembled simultaneously in 
5-to-| ratio by having special fixture at 
sixth position on index table. Scrap is re- 
duced 83% by operating press on pressure- 
reversal principle to compensate for varia- 
tions in thickness of plastic parts. AM—Jan 
3 ‘55, pl07 


Four components for a counting wheel 
are pre-assembled, inserted in nests on an 
index table, and staked together at one 
stroke of a Multipress. Cam action lifts 
part in nest, air jet removes it. Production 
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is 3000 per hr, against 900 obtained with 
a kick press. AM—Jan 3 ’55, p106 





PINS ARE STAKED in two different parts— 
two pins in one, three in the other—without 
changing fixtures or dies. Fixtures are set on 
index table on automatic hydraulic press, 
are manually loaded with either part, All 
punches descend at each ram stroke, but only 
those needed for the particular part make 
contact. Production is 700 per hr compared 
with 200 by previous method. AM—Jan 3 
55, pl06 
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CLAMPING 
FIXTURE 


AUTOMATIC STAKING setup on 4-ton hy- 
draulic press equipped with index table re- 
places spinning, increases production from 
300 to 600 per hr. Rod is loaded in clamping 
fixture, cap dropped over it. At ram station, 
cam action locks work in fixture while staking 
punch makes assembly. AM—Jan 3 ‘55, p104 


Turbine blades are staked into wheels in 
Hannifin hydraulic press. Punch is a bar- 
shaped projection backed by a flat, so it 
cannot be driven in too far, regardless 
of meial condition or press force. Inter- 
changeable index plates permit same set- 
up to be used for many different wheels. 
AM—June 6 ’55, p144 


Crimping thin-walled electrode 
around ceramic insulators is performed 


1955 


tubes , 


AGU 


on an automatic hydraulic press equipped 
with indexing table. Production is 40 per 
min with one operator. Former method 
required three operators. Die closing to 
grip the insert, crimping, and ejection are 
automatic. AM—Jan 3 °55, p105 


Epoxide resin adhesive, Araldite 115, can 
replace soft soldering for certain metals. ~ 
Information on this Army development 
is obtainable from Business and Defense 
Services Administration, Washington. 
AM—Jan 17 ’55, p85 


Carbide can be bonded to steel for wear 
parts without the objectionable high tem- 
peratures. involved in brazing or silver 
soldering. Parts must be clean and well 
fitting; epoxy resin in stick or powder 
form may be applied to cold or heated 
work; clamping is desirable to prevent 
shifting, but is not essential. Curing can 
range from 250F for 24 hr, to 450F for 
15 to 60 min. No warping will occur. AM 
—Feb 28 ’55, p97 





GANG CHANNEL NUTS hold sections of 
aircraft fuel tanks together. Aluminum chan- 
nels hold steel nuts with nylon inserts that 
prevent leakage when assembly is complete. 
Nuts are gripped and prepositioned by chan- 
nel for correct alignment. Four rivets hold 
channels in place until sections are joined. 


AM—Sept 27 '54, pl26 


Horseshoe-shaped clips used for fasten- 
ing subassemblies at Friden Calculating 
Machine Co, are now made of Zytel, a 
commercial nylon, and color-coded to in- 
dicate the hole size. They are flexible, 
easy to assemble, and easy to locate if 
accidentally dropped inside tle machine. 
AM—May 9°55, p177 


Working directly from a color transpar- 
ency which is a replica of the finished 
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product saves time and money in assem- 
bling electronic components at Bell Air- 
craft. Previous method involved reference 
to an expensive prototype which could 
otherwise have been shipped to a cus- 
tomer, many blueprints and schematic 
drawing. AW—Sept 20 °54, p56 


Small hydraulic presses are particularly 
well adapted to assembly operations be- 
cause only the preset tonnage is applied. 
In the event of accumulated errors in 
component size, no “over-pressure” con- 
dition can arise to damage the dies or 
press, as can occur with fixed-stroke me- 
chanical presses. AM—Oct 25 °54, p127 


Fast method of assembling washers to 
bolts consists of spreading out about a 
hundred washers on a pad of %-in.-thick 
sponge rubber. Operator picks up wash- 
ers by pressing threaded end of bolt 
through the washer into the rubber. Tech- 
nique is much faster than picking up 
washer with one hand and bolt with the 
other, and permits two bolts to be han- 
died simultaneously. E—Dec °54, p228 


Locking rods and bottoms for file cab- 
inets are assembled by raising cabinet 
with air cylinder suspended from ceiling, 
using a hairpin hook. Rods are stored in 
well in floor, pulled up directly into file, 
then bottoms are installed. Idea has re- 
duced cost of uperation 50% at Reming- 
ton Rand. Old method involved manu- 
ally tipping file on back, a slow and 
fatiguing operation. F—Dec °54, p140 


Bearing bores of big pumps and diesels 
are checked for alignment with Leitz 32X 
alignment telescope and special illumi- 
nated targets set in holders in the bores. 
Operation takes only minutes, as com- 
pared to hours with a tight wire. Same 
equipment can be employed to check 
alignment of machine-tool ways and large 
surface plates. AM—Mar 14 °55, p122 


Valve rings and spacers are installed in 
pistons for power-steering units with a 
0.0035-in. interference fit. Pistons are 
heated to 500 F and brought by conveyor 
to American Broach press where they are 
cooled by oil as rings are pressed in place. 
Rings must be flush with ends of pistons 
within 0.005 in. One operator handles 
two setups. 4M—May 9 ’55, p155 


f 


Turbine wheels are stacked to form rotor 
in Rudel hydraulic press. Stub shaft is 
bolted to press base, and wheels added 
one at a time, aligned by pin from below, 
and pressed into place. Stub shaft is set 


on top end, then tie bolts tightened in . 


sequence. A4M—June 6 ’55, p145 
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Steel guide pin is assembled to top bear- 
ing shell by die casting. Shell and magnet 
assembly is held in housing, pin in holder. 
Parts are brought together when mold is 
closed, and fixture is tilted over pot while 
shot is made. There is no flash, and run- 
out tolerance is under 0.005 in. Produc- 
tion is over 600 per hr. AM—July 18 
55, pi34 





Graphite-cored suspension magnet is as- 
sembled to end of shaft by die casting in 
Fisher machine. Shaft and disk assembly 
are placed in fixture, magnet in opposite 
end; then parts are brought together and 
mold closed. Fixture is tilted over pot to 
make shot. AM—July 18 °55, p133 


Meter shafts and disks are assembled by 
means of die casting. Disk is placed in fix- 
ture, shaft in hollow mandrel. Then parts 
are brought together and fixture tilted 
over pot while operator makes the shot. 
Mold is so accurately made that there is 
no flash. Machine used is a No. 10 Fisher 
die-casting machine made in Peterbor- 
ough, Ont. AM—July 18 ’55, p133 


WELDING 


Welding Machines 


Projection welding permits faster assem- 
bly of two-part wiring pin originally hand 
riveted. Rotary table setup actuated by 
air cylinder positions parts under welder 
head. Finished parts are ejected by air 
or magnetically. AM—Aug 16 °54, p144 


Vertical indexing head on special projec- 
tion welder permits assembly of studs and 
tubes for AC air cleaners at 600 per hr. 
Stud from hopper is dropped into fixture 
in the head, and tube from hopper on 
other side is placed over fixture. Four 
welds are made at each machine index 
and a finished part is delivered via a 
chute to the main conveyor. AM—Nov 8 
54, p163 


Automatic hidden-arc welding is faster 
and produces better welds than manual 
gas welding in assembling tubular steel 
components at Servel Inc, Evansville. 
Special machines had to be built, but they 
paid for themselves many times over by 
the economies they effected. AM—Sept 
27 °54, pl19 


Automatic machine assembles tank ends 
and welds by submerged arc. Two Lin- 
coln heads are positioned automatically 
as tank is rotated by rubber-tired wheel. 
Work is held between centers, one of 
which is water-cooled and acts as a 
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ground. See illustration under Assem- 
bling. AM—May 23 ’55, p146 








TANK SHELLS are loaded manually on 
hinged mandrel having water-cooled backup 
strip, and are seam welded automatically on 
Morton machines. Edges are butted and 
clamped against backup strip by air-oper- 
ated copper shoes, and runout tabs are 
clamped at ends of joint. Lincolnweld auto- 
matic head makes weld at 60 ipm with '/g-in. 
wire. AM—May 23 ‘55, p!46 


Special 6-point spot welder assembles 
element retainers and baffles at AC Spark 
Plug. Operator loads work on rails and 
shoves it into nest—welds and repeats. 
Second piece pushes preceding one out of 
nest and into curved chute that turns 
work over for following operations and 
directs it onto motorized conveyor. AM— 
Nov 8 °54, p164 





MIRROR ON ROLLWELD spot welder per- 


mits operator to see both ends of work and 


prevent overshooting spotweld strip. By 
cutting down rejects and reducing manual 
tack welds by a third, setup saves $15,152 
a year. AM—Dec 6 ‘54, p133 


Special Weltronic spot-welding head is 
combined with balancing machine to 
check balance of Packard converter units 
within % oz-in. Casing is filled with oil 
and rotated at 600 rpm while an oscillo- 
scope shows degree of balance. Small 
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weights are quickly spot welded to casing 
for correction. AM—Nov 8 ’54, p149 


ROTATING LOWER ELECTRODE of spot 
welder gives |0 in. extra clearance, permits 
one man to load fuel tank into machine with- 
out lifting from wheeled carrier. With con- 
ventional electrode, several men were fe- 
quired to jockey the tank to clear bulkheads 
for welding close to center of tank. AM— 
Feb 14 '55, pl46 





LOCKING RINGS are attached to glass 
meter covers in Thompson 3-head welder. 
Operator puts three formed clips in holders 
on central pedestal, places glass cover over 
it, and puts ring around it. Then all three 
electrodes move in for timed welding cycle. 
Girl operators are certified for specific jobs 
according to Army-Navy welding specifica- 
tions. AM—July 18 ‘55, pl4l 





Flash welder joins 20-ft lengths of pipe 
semi - automatically, feeds continuous 
lengths to automatic bender for forming 
serpentine coils. AM—Jan 3 °55, p108 


Percussion welding attaches contacts to 
wire ends at Western Electric Co. Con- 
tacts are punched from bi-metal tape and 
carried toward wire. When gap is reduced 
to a few thousandths, a 1.5-kv capacitor 
discharges, creating an arc which heats 





metal. Carrier, traveling at high speed, 
brings parts into contact with percussive 
force to make the weld. Automatic ma- 
chine makes two welds at a time with 
high speed and great accuracy. WJ— 
March °55, p237 


Welding Fixtures 


Shop-built clamping press with Meehanite 
dies permits tacking halves of exhaust- 
system stampings with arc welder. Old 
method was aligning and spotwelding by 
hand which took 45 min and caused high 
scrap loss. New method takes only 25 
min, saves 60% in scrap loss, and $3000 
a month in cash. AM—Feb 14 ’55, p147 


Perfect right-angle spot welds are in- 
sured by positioning work against two 
guide bars and holding with two perma- 
nent horseshoe magnets while operator 
positions corner reinforcement and makes 
weld. Fixture tripled production, but mag- 
nets must be remagnetized every three 
weeks. F—March °55, p103 


Inert Gas Welding 


Automatic gas-shielded metal-arc welding 
is employed at Packard for welding hard- 
ened alloy-steel sun gears to HRS flanges. 
Fixtures are water cooled to prevent tem- 
pering the gears, and are rotated by a 
rubber tire under the welding head. Ma- 
chine has four-position indexing table and 
lays down two beads—one for each revo- 
lution of the table. Production is 80 as- 
semblies per hr. AM—Nov 8 °54, p147 


Carbon dioxide gas has proved to be an 
excellent medium for inert-gas-shielded 
metal-arc welding. High current, deeply 
penetrating arcs, and fast travel speeds 
are needed, so automatic operation is de- 
sirable. Control of arc length is highly 
important. Because of lower gas cost and 
lower consumption (about 20 to 30 cfh), 
welding cost is only 1/20 of the cost for 
using regular inert gas. Proper ventila- 
tion is essential. WJ—Feb °55, p137 


Aluminum, copper, nickel, and their va- 
rious alloys are now being cut success- 
fully by the technique of inert-gas metal- 
arc cutting. Process uses a consumable 
steel wire electrode, reversed polarity dc, 
and argon gas. Cuts are clean, and high 
cutting speeds are obtained. Only stand- 
ard equipment is required, and the opera- 
tion can be performed manually or me- 
chanically. WJ—April °55, p309 


Welding Special Materials 


Hardenable martensitic types of stainless 
steel can be welded by the special tech- 
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niques used on tool steel and other high- 
alloy steels. They require preheat, post- 
heat, and full anneal of the finished 
weldment. Lower chromium types, such 
as 410 with 12% chromium, can be 
softened satisfactorily by annealing. AM 
—Sept 27 °54, p138 


Ferritic stainless steels are not as weld- 
able as the austenitic but, if properly an- 
nealed, they are quite tough, ductile, and 
have good mechanical properties. The 
18% chromium types, such as 430, are 
most commonly welded. AM—Sept 27 
54, p138 


Austenitic grades of stainless steels are 
recommended for welding by any method 
except forge or hammer, or carbon-arc 
welding. To resist severe corrosion, an- 
neal after welding and use a low-carbon 
modification such as 304L or 316L, or a 
stabilized type such as 321 or 347. AM— 
Sept 27 ’54, p138 


Titanium can be fusion welded only by 
the shielded-arc process. On automatic 
equipment, butt welds have been made at 
27 ipm with a current of 65 amp, using 
thoriated tungsten electrodes. Solid cop- 
per backup bar is sufficient for light-gage 
metal, but a grooved gas bar should be 
used on heavier material. Welded cylin- 
ders de not show any shrinkage in diam- 
eter. AM—Dec 6 ’54, p141 


Spotweclding pressure is important in 
welding titanium and should not be less 
than 2000 Ib. Best results are obtained 
with Class II or III electrodes, with %-in. 
faces and 3-in. radii. Penetration ranges 
from 40 to 45%, nugget diameter from 
0.145 to 0.150 in. AM—Dec 6 ’54, p141 


Spot welds in titanium Ti75a are entirely 
satisfactory when correct current and 
pressure are employed. Penetration will 
not affect quality unless it exceeds 90 to 
95%. Tip force should average 600 Ib; 
below 300 Ib, flashing occurs, over 900 
Ib, indentation is excessive. Data are 
given from report of research program 
for Navy Bureau of Ordnance. AM—Dec 
20 °54, p98 


Fusion welding of titanium is performed 
at Solar Aircraft by enclosing work in 
gas-tight tent fastened to welding table. 
Operator wears long-sleeved gloves sealed 
to the transparent tent to maintain per- 
fectly controlled inert-gas atmosphere in 
tent. dM—April 25 °55, p167 


Fusion welding of unalloyed titanium is 
now being performed successfully by use 
of nonconsumable -electrode inert - gas 
process without filler metal. Welds are 
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flush with base metal and have ductility 
comparable with that of base metal. 
Fitup is critical, and best results are with 
sheared-edge joints. Backup and hold- 
down fixtures have important effect. If 
hold-downs can be spaced close to weld, 
heat-oxidized area will be minimized. 
Work must be cleaned by acid etch or 
wire brushing. WJ—May °55, p413 


Aluminum plate, |- to 3-in. thick, has been 
welded successfully by Republic Struc- 
tural Iron Works Div, Consolidated Iron 
& Steel Mfg Co, Cleveland. First use was 
for nonmagnetic bases for Navy diesel 
engines. Work is done with special rods 
at low temperatures, has possibilities for 
replacing castings in some uses. AM— 
Sept 13 °54, p113 


Zirconium sheets are butt welded with 
3/32-in. tungsten electrode tapered to 4 
sharp point, using argon shielding. Shield- 
ing takes 16 cu ft/hr on top, 3 cu ft/hr 
through groove in backup bar. Welding 
current is 40 amp dc, at 10 v. Speed is 4 
ipm. Starting tabs are used for each pass. 
AM—July 18 °55, p119 


Welding . . . General 


Hot upsetting in a welder is performed 
at Packard by pressing a hub into a 
housing by means of a ram, then bring- 
ing two roller electrodes into contact on 
two sides, as in spot welding. Work is then 
indexed 180° for application of heat to 
two more spots to produce a joint cap- 
able of sustaining 20,000 in.-Ib load. See 
illustration under Forging. AM—Nov 8 
54, pl47 


New welding technique employs a bare 
wire automatically coated with magnetic 
flux as it is fed through a small hopper 
attached to electrode holder. It is applica- 
ble to mild steel welding and is said to 
combine the advantages of hand welding 
and automatic welding, while eliminating 
most disadvantages. WE—Nov °54, p52 


Weld porosity may be caused by a variety 
of conditions; it can be overcome by 
proper attention to technique and equip- 
ment. A table of causes and remedies is 
given. WE—Dec °54, p33 


Flash welding of copper tubing to alumi- 
num is entirely feasible. Aluminum 
should be 2SO or 3SO, and copper must 
be 99.9% pure with maximum 0.003 to 
0.004% phosphorous. Inside burr _ re- 
moval is important, and best results are 
obtained if aluminum is cut off at 2° 
angle. WJ—Dec °54, p1162 


Stainless steel only 0.004 in. thick is seam 
welded to form airtight seam by use of 
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new British GEC machine. Sheets are first 
tacked with spot welds by GEC 4-kva 
machine, then fed between roller elec- 
trodes. Top electrode is chrome copper 
wheel, bottom electrode has a groove 
through which soft, 18-swg copper wire 
is fed continuously to form the electrode 
surface. This avoids wheel wear which 
would involve difficulties in timing elec- 
trode speed with that of feed rolls. Wire 
is fed from reels, used twice, then dis- 
carded. M—Dec 3 °54, p2144 


Welded seams are rolled flat on Ryan- 
built seam rollers in one-tenth of the time 
required for removing excess weld metal 
with air-driven grinders. Rolling also re- 
fines grain structure and eliminates need 
for adding extra filler-rod metal to seams. 
AM—Feb 14 ’S5, p147 





COLLECTOR PLATES tacked to edges of 
the work before butt welding will serve to 
draw slag and flux inclusions from the critical 
joint area. Excess material is easily machined 
off, leaving a sound weld. Idea avoids chip- 
ping weld defects and rewelding. F—March 
‘55, p94 


Large dc motors for shipboard use are 
assembled at Westinghouse by welding 
completely machined components to- 
gether. Technique shows economies in 
weight and in cost of fabrication and as- 
sembly. Fitted components act as their 
own fixtures, and slow machining opera- 
tions on large machine tools are avoided. 
PE—March ’55, p186 


All welding of M59 vehicle hull is done 
downhand with stainless rods. Hull is as- 
sembled entirely from flat armor plate 
and is designed for minimum number of 
pieces and welds. Temporary bulkheads 
are installed to gage and hold spacing of 
side plates against distortion during weld- 
ing. AM—Mar 14 ’55, p129 


Initial welding of M59 is performed by 
assembling upper hull in fixtures, in- 
stalling temporary bulkheads, and tack 
welding. Hull is then swung in trunnions 








































and welded. Lower hull is checked and 
fitted to inverted upper hull with locating 
dogs, then basic welding is completed on 
turnover fixtures. AM—NMar 14 ’55, p128 


Copper, steel, aluminum, and stainless 
tubing can now be produced by heating 
the butt edges by HF resistance heating, 
then squeezing the edges together. Meth- 
od was developed by New Rochelle Tool 
Corp, New Rochelle, NY, and is being 
used by Alcoa of Canada to produce 
aluminum tube 4 in. in dia, 0.050-in. wall, 
at 113 fpm. AM—June 6 °55, p105 











After Welding 


RING WELDING, a resistance welding meth- 
od devised by Remington-Rand, can replace 
brazing on small-parts assemblies. Edge of 
hole is kept sharp and bears against fillet 
on mating part. Application of current and 
pressure in spot welder melts restricted 
contact area and mashes parts together to 
form a ring-like weld. AM—Mar 28 ‘55, pl 13 


Pyramid projections for resistance weld- 
ing aluminum alloy are preferable to 
round ones because they provide more 
surface, are easier to produce. Electrodes 
must be absolutely flat and must match 
perfectly to prevent burning the work. 
Good setup leaves no scar on opposite 
face. Machine used at Ford Instrument 
is Taylor-Winfield 100-kva press welder 
equipped with anti-friction head with pre- 
loaded roller bearings and a rolling dia- 
phragm air lock for maximum welding 
accuracy. AM—July 18 °55, p127 


Resistance-projection welding of alumi- 
num alloy can be performed only if 
work is properly cleaned. Parts are 
checked from each batch to see that there 
is not more than 10 micro-ohms resist- 
ance between any two parts. Welder must 
be reset every day to compensate for 
changes in resistance caused by humidity, 
etc. Good operator can tell from weld 
sputter if weld zone is ditry. AM—July 
18 55, p126 


Resistance-projection welding of alumi- 
num alloys is performed by Ford Instru- 
ment Co on a production basis. Special 
precautions must be taken with cleaning, 
jigging, and electrode preparation. AM 
—July 18 °55, p126 
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BRAZING AND SOLDERING 
Brazing Special Materials 


Brazing is not recommended as a method 
of joining stainless steels because it causes 
‘brittleness and reduces ductility. Silver 
soldering or welding is preferred. AM 
—Sept 27 °54, p138 


Furnace brazing of titanium is being per- 
formed successfully with two nickel-base 
alloys, one containing 66% Ni, the other 
28% Ni. Inert-gas atmosphere replaces 
fluxes, reduces absorption of hydrogen 
and nitrogen. AM—Aug 16 ’54, p117 


Furnace brazing in a dry hydrogen at- 
mosphere makes possible the production 
joining of high-strength alloys, ceramics, 
and other materials without the use of 
fiux. Parts leave the furnace clean and 
bright. Hydrogen must be pure and have 
a dew point around —100 F. PE—Aug 
54, p156 


Dip-brazing of aluminum can be per- 
formed readily by careful precleaning, 
assembly, preheating, brazing, and flux 
removal. Clean by degreasing, then dip- 
ping for 2 to 3 min. in one part hydro- 
fluoric acid, one part nitric acid, in 98 
parts water, rinse and dry. Assemble 
parts and brazing shims without touch- 
ing by hand. Dip assembly into same acid 
solution for 1 to 2 min, rinse, dry and 
preheat in electric furnace to 1000 F. Dip 
in molten aluminum brazing flux at 1120 
F for about 15 to 30 sec. Wash off flux 
with hot water. AM—Jan 17 °55, p135 


Diamonds can now be mounted by wet- 
ting with titanium hydride and using a 
silver-copper solder. A smaller cavity is 
needed, and permits saving up to 90% of 
the crystal. Brazing is done by induction 
or radiant heat in high-vacuum system 
or in pure argon or hydrogen atmosphere. 
Anchor is very secure and the “root” is 
eliminated. Heat transfer is better, so 
there is less danger of fracture from over- 
heating. AM—April 25 55, p161 


Brazing .. . General 


Turbine blade root sections of hot-rolled 
steel are brazed to stainless blade sections 
in an ingenious setup using gas burners. 
Total cycle time is only 4 min per blade 
and procedure is faster and more efficient 
than conventional furnace brazing. AM 
—Dec 6 '54, p170 


Step-by-step instructions for brazing car- 
bide tool tips to shanks are presented in 
a Reference Book Sheet. AM-—Dec 20 
54, p123 


Evaporator coils are brazed to sheet by 
positioning with brazing alloy preforms 
and feeding through multiple-zone, con- 
veyorized, electric furnace. Assembly is 
brazed and slowly cooled. AM—Feb 14 
55, pl49 


Brazing flux applied with a standard paint 
roller instead of a brush reduced number 
of employees from four to two and cut 
rejects because brushes often applied too 
much flux, which ran down a groove in 
the work. Production was increased 60%, 
and work is fluxed in batches, instead 
of one at a time. F—March ’55, p102 


Bronze cables are silver brazed to rail- 
road rails on the stud welding principle. 
Operation takes only 1 sec, doesn’t in- 
volve enough heat to damage rail or 
cable. Complete unit is mounted on light 
cart riding on rails or retractable rubber- 
tired wheels. AM—Mar 28 °55, p97 


Automatic Selas silver-brazing rotary- 
station machine assembles copper cone 
inside bazooka shell. Similar machine as- 
sembles two halves of head with sheet- 
metal partition. Machines have dial feed 
with 28 stations and produce 750 parts 
per hr. Setup includes forced-air cooling 
and automatic quench-wash for final 
cooling and flux removal. AM—April 11 
55, p2 


Simultaneous brazing and carburizing is 
performed in a 65-kw Ajax Shopsmith 
salt-bath furnace at G H Leland Co, 
Dayton. It has cut costs 80% and elimi- 
nated three materials-handling operations 
on this job. Same furnace also does braz- 
ing, carburizing, case hardening. AM— 
June 20 55, p162 


Soldering . . . General 


Alignment of precision equipment during 
soldering is maintained by using sodium 
chloride for bushings and spacers. Sodi- 
um chloride (CP) is easily compressed 
into desired shapes, melts at 804 C, is 
readily dissolved in water for removal 
from assembly. Technique was developed 
by US Navy. AM—Oct 11 ’54, p113 


Automatic soldering table permits joining 
air-cleaner shells to carburetor connection 
tubes at 800 per hr at AC Spark Plug. 
Parts are pre-assembled on air press, then 
loaded on fixtures which carry them past 
five butane-fired burners which preheat 
and solder. Resin-core solder is fed auto- 
matically. AM—Nov 8 °54, p162 


All types of stainless steel can be soldered 
with lead-tin or silver solders, but solder- 
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ing should be for filling or sealing joints 
only. For mechanical strength, rivet, spot 
weld, or otherwise form the joint. 4AM— 
Sept 27 °54, p138 


PORTABLE TOOLS 


Portable tools are tested. at Convair-Fort 
Worth on a device developed by a fore- 
man and a maintenance man, thus ending 
squabbles over whether a repaired tool is 
in best working condition. Device mea- 
sures no-load and load rpm, air consump- 
tion, line pressure, etc. It is also used to 
test new tools. AM—Sept 27 °54, p153 


Exhaust noise from air tools can be 
muffled by wrapping about four thick- 
nesses of heavy dishtowelling around the 
exhaust. The cloth will not reduce speed, 
even when oil soaked. Hold in place with 
adhesive tape, but be sure the tape does 
not cover the exhaust holes. AM—July 
4, °55, p140 


Device that feeds screws automatically 
from a hopper to a head that fits any 
standard power screwdriver has been de- 
veloped by Pneuma-Serve, Cleveland. 


Designed to augment hand-power equip- 
ment, it is adaptable to automation. Op- 
erations are speeded up 50 to 400%. AM 
—April 25 °55, p97 
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PORTABLE ELECTRIC DRILL attaches to 
guides and reciprocated by air cylinder 
makes fast clamp-assembly fixture. Operator 
places stud in guide and a clamp on the 
fixture so holes align with stud end and end 
of a chute which delivers nuts from Syntron 
vibratory hopper. Actuating air cyiinder 
moves drill forward and drives stud end into 
nut after passing through clamp holes. AM 
—Nov 8 '54, pl 64 





Portable grinder removes excess brazing 
compound from evaporator assemblies 
as they move along conveyor. AM—Feb 
14 °55, p148 
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ODERN METHODS 


for Joining Metals 





SIGMA WELDING— Automatic, fusion 
welding process. Welds stainless steel 
(series 300) over -in. thick. Welds cop- 
per and other non-ferrous metals over 
lyin. thick. Makes excellent welds in 
killed carbon steel. Argon protects weld 


““UNIONMELT” WELDING — Makes 
strong, sound welds at high speeds in the 
production of pipe, pressure vessels, tanks, 
ships, railroad, automotive and marine 
equipment. Automatic, fast welding. Semi- 
automatic welder is economical main- 





zone—consumable electrode. 


tenance tool. 
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OXY-ACETYLENE WELDING, BRAZ- 
ING AND SOLDERING—Permits fab- 
rication of many structures and parts 


made of all metals. Ideal repair tool. 





“HELIARC” WELDING — Well suited 


for work on hard-to-weld metals — Argon 





protects weld zone—No flux required— 
Welds wide variety of joints in nearly all 


commercial metals up to %-in. thick. 





Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
° 30 East 42nd Street [I[Milj New York 17, N.Y. 
t2rlé Offices in Other Principal Cities 
——_ in Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 
(formerly Dominion Oxygen Company) 





- The terms “Linde,” “Heliarc,” and “Unionmelt” are registered trade-marks of Union Carbide and Carbon Corporatior 
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Hodine cass HISTORY NO. 33 


Hodine ASSEMBLES A 


DAMPENING SPRING AUTOMATICALLY 
yey ae Bis oe 
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PRODUCTION: This high speed assembly job is automatically performed on a Bodine 
42-30 dial type machine, equipped with four Syntron hopper feeds. It is specially 
tooled for assembly of a dampening spring for an automobile clutch plate. 





Lower spring seat. 







All four components are hopper fed to position. Production is 40 assemblies per 
minute . . . automatically ejected. 


Bodine engineers can solve your problems for repetitive production of small parts . . . 
milling, drilling, tapping or assembly, automatically . . . at low cost. Write Dept. AM. 





You Can‘t Meet Tomorrow's Competition 


With Yesterday's Machine Tools 


AUTOMATIC DIAL TYPE ORILLING MILL 


TAPPING AMD SCREW INSERTING MACHINES 


s0Du3 
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Because welding costs can be cut more: 


ALL PRODUCTION WELDING WILL EVENTUALLY 
BE DONE WITH “IDEALARC” TYPE WELDERS 


Shouldn't you start using 
Lincoln Idealarcs now? 





FIGURE THESE FACTS: 


1. Idealare welding is easier, faster. On AC welding you have the 
smoothest, most stable arc ever known—p/us—choice of soft-arc 
and forceful arc on every job . . . to give you top speed. 


2. idealare handles all your jobs AC and DC. You can standardize 
on one machine for all production welding. You can buy 

Idealarc as an AC-DC machine . . . or as a straight AC welder 

to which a DC unit can be added at any time. 


GET THE WHOLE STORY— Write for Bulletin 1343 


tHe LINCOLN ELECTRIC company 


Dept. 2008 — Cleveland 17, Ohio 
The World’s Largest Manufacturer of Arc Welding Equipment 
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EW Automatic 





SAVES 


UP TO 


Welding Process PTaevaet 


it's A. 0. Smith's 


A YEAR 





C-OMATIC ¢ 


...the new gas shielded metal arc process 
that uses Carbon Dioxide to slash your costs 





@ NEW ECONOMY —using low-cost Carbon Diox- 
ide, a single C-COMATIC unit saves you $14,902 
a year over Argon, $15,367 over Helium! (3 shifts 
per day, 260 days) 


@ X-RAY QUALITY WELDS of high strength and 
ductility are yours with C-OMATIC. 


@ VISIBLE ARC for quick, easy positioning of the 
arc stream assures uniform weld deposit. 


@ DEEP PENETRATION and absence of slag or flux 
further assurance of high quality welds and easy 
cleanups. 


@ ACCURATE CONTROL SYSTEM — (constant cur- 
rent type) maintains unfluctuating pre-set arc 
voltage. No complex electronic circuits. Auxili- 
ary controls available. 


® SUBMERGED ARC — two simple changes quickly 
and easily convert C-OMATIC to submerged arc. 


@ POWER SOURCE — A. O. Smith’s famous, de- 
pendable d-c rectifier. 


GET ALL THE 
FACTS NOW! 


Write for free 
booklet describing 
C-OMATIC in detail. 








BENDING BLOCKS 


or 
WELDING PLATENS 





Semi-stee! Blocks for layout, welding, assem- 
bly work, etc., with machined working sur- 
faces; also tools and accessories, including 
@ full line of clamps, drift pins and dogging 
devices. Standard and special stands can be 
supplied. A 4-unit set-up, joined and mounted 
on stands, is shown above. 


WRITE TODAY FOR LITERATURE 


ACORN 


IRON & SUPPLY CO. 


Delaware Avenue at Poplar Street 


Pennsylvania 


Philadelphia 23 











IF YOU’RE READING 
AN OFFICE COPY of 
American Machinist 
this coupon will bring 
you your own copies 
every month, at either 
your home or office 
address. 


SEND IT IN TODAY 


Circulation Department 
AMERICAN MACHINIST 
McGraw-Hill Building 

New York 36, New York 


Please start my subscription to 
American Machinist at once for: 


OO lyr. at $5 Oj2yrs.at$8 () 3 yrs. at $10 
NS is aks eee Puasenne 
Title .. oes kn ee 
Company 
Address 
City and Zone Sa gt FO Bi NS 
MND dras saeco sus 


(Name, title, and company must be clearly 
indicated.) 


C) Check Enclosed ([) Bill Me 
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TOOLING FOR WELDING — Cecil C Peck 
Co, Cleveland 10, Ohio. 40-page catalog pic- 
tures and describes standard and special tooling, 
fixtures, and machinery. Includes special-purpose 
automatic welding units using submerged and 
inert are processes. 


WELDING SUPPLIES AND ACCESSO- 
RIES—Air Reduction Sales Co, 60 E 42nd St, 
New York 17, NY. 36-page catalog ADC 848 
covers complete line of arcwelding and oxy- 
acetylene supplies—rods, fluxes, brazing alloys, 
holders, protection items. 


SILVER BRAZING ALLOY MANUAL—Air 
Reduction Sales Co, 60 E 42nd St, New York 
17, NY. 24-page Aircosil catalog 925 contains 
information on application of major brazing 
methods in joining metals using silver alloys 
and filler metals, fluxes, gas atmospheres. 
Tabular data, procedure, selection, design, clean- 
ing, assembly, included. 


ELECTRIC RESISTANCE WELDING — 
Sciaky Bros, 4915 W 67th St, Chicago 38, Ill. 
12-page illustrated bulletin 333 is divided into 
4 sections: Industrial Applications; Manufac- 
ture & Service; Principles of Operation; Types 
of Machines, with specifications of spot, rocker 
arm, seam, roll-spot, specials, flash-butt, porta- 
bles, and accessories. 


PORTABLE POWER TOOLS — Syntron Co, 
Homer City, Pa. 25-page catalog 5410 pictures 
and describes line including electric hammers, 
drills, saw wrenches, etc. Accessories and spe- 
cifications included. 


STAINLESS STEEL JOINING — Crucible 
Steel Co of America, Oliver Bidg, Mellon Sq, 
Pittsburgh 22, Pa. 23-page booklet, “Joining 
of Crucible Rezistal Stainless Steels,”’ contains 
detailed description of 17 methods by fusion 
processes, including manual, automatic, and 
semi-automatic welding, brazing, and soldering. 
Eight-flame and are-cutting procedures for sever- 
ing described. 


SILICON BRONZE & ALUMINUM 
BRONZE ELECTRODES — Pacific Welding 
Alloys Mfg Co, 310 N Ave 21, Los Angeles 31, 
Calif. Descriptive literature and price list avail- 
able. Former can be used for AC or DC weld- 
ing of Silicon Bronze and all Everdur alloys; 
applicable in all positions. Latter, for steel, 
malleable and cast iron, and ordinary bronzes, 
brasses, nickel and alloy steels, can also be 
used for general build-up and fabricating. 


PORTABLE AIR IMPACTOOLS—Ingersoll- 
Rand Co, 11 Broadway, New York 4, NY. 52- 
page catalog, Form 5200-A, illustrates complete 
line plus accessories and sockets. Specifications, 
descriptions of each size; standard and optional 
equipment furnished; case histories and appli- 
cations included. 


HAND GUN RIVETER—Lemert Engineering 
Co. Plymouth, Ind. 4-page, illustrated bulletin 
86P covers rotating impact spinner-riveter and 
other models of all-pneumatic Airflex portable 
series. Construction features and specifications 
included. 


IRON POWDER ELECTRODES—The Lin- 
coln Electric Co, 22801 St Clair Ave, Cleve- 
land 17, Ohio. Reprint of paper given before 
American Welding Society; covers theory, physi- 
cal properties, operating characteristics, typical 
production applications, advantages because of 
higher deposition rates. 


AIR- OPERATED, PRESS-TYPE SPOT 
WELDER—Sciaky Bros, 4915 W 67th St, Chi- 
cago 38, Ill. 8-page folder provides data on 
PMCO 2 ST 3-phase Modu-Wave. Design fea- 
tures, advantages described; standard and op- 
tional equipment listed; specifications provided. 


STAINLESS STEEL BRAZING ALLOY— 
Wall Colmonoy Corp, Stainless Processing Div, 
19340 John R St, Detroit 3, Mich. 4-page cata- 
log describes properties and applications of 
Nicrobraz. Typical curves chart shear strength, 
ductility, tensile strength as brazed, and after 
aging, as compared with cepper, S-590 stainless 
base metal, and a high-temp silver brazing alloy. 





CONTROL FOR ARC-WELDING MaA- 
CHINES — Worthington Corp, Worthington- 
Mullenbach Controls Div, Harrison, NJ. 4-page 
illustrated bulletin R-1700-B17 gives informa- 
tion on “Arctrol,” a portable remote control 
for adjusting amperage on all makes of arc- 
welders. Details on operation, construction, in- 
stallation, advantages. Application data in chart 
form for various makes of welders; component 
parts pictured; parts and price list included. 


STUD WELDING—KSM Products, Inc, Stud 
Welding Div, Merchantville 7, NJ. 16-page il- 
lustrated booklet covers ordering and engineer- 
ing data on twelve most commonly studs. 
Applications and equipment included. 


SPOT WELDER—Sciaky Bros, Inc. 4915 W 
67th St, Chicago, Ill. 8-page bulletin 334-3 con- 
tains illustrated information on Type PMCO 2 
ST air-operated press type, 3-phase, Modu-Wave 
unit for resistance welding to rigid aircraft and 
government specifications. Operation principles 
and design advantages outlined. Charts, and tab- 
ular data included. 


LOW-TEMP WELDING ALLOYS — Eutectic 
Welding Alloys Corp, 40-40 172nd St, Flushing 
58, NY. 4-page folder TIS 2496 shows appli- 
cations for low-heat input metal joining on all 
base metals. Procedures, techniques, and alloy 
recommendations are given for cast iron repair 
without preheat, and for joining steels easily 
with extremely high joint strengths. 


DC WELDERS—Vickers Electric Div, Vickers, 
Inc, 1891 Locust St, St Louis 3, Mo. 4-page 
bulletin 7000 provides illustrated data on Con- 
trolarc Magnetic Amplifier Rectifier unit. Con- 
struction and operation features, performance 
charts, electrical specifications and ratings, di- 
mensions and weights, optional accessory equip- 
ment. 


SPOT WELDING—Air Reduction Sales Co, 
Div, Air Reduction Co, 60 E 42nd St, New 
York 17, NY. 12-page illustrated booklet de- 
scribes Aircospot, an inert-gas-shielded tungsten- 
are process of welding from one side with a 
pertable gun. Tables, applications, operational 
data, standards and test procedures included. 


RESISTANCE WELDING MACHINE — Ex- 
pert Welding Machine Co, Mt Elliott at 6 Mile 
Rd, Detroit 12, Mich. 2-page illustrated bulletin 
EW-3 describes line of inverted mechanical 
presses for variety of spot and projection weld- 
ing operations. Design features and specifica- 
tions listed for standard 32, 42, and 60-in.-wide 
platen models with fixed adjustable strokes of 
5, 6, and 8 in. 


WELDING & CUTTING PUBLICATION 
LIST—Air Reduction Sales Co, Div of Air 
Reduction Co, 60 E 42nd St, New York 17, 
NY. 16-page booklet briefly describes over 100 
technical reprints, text books, safety booklets, 
slidefilms, and movies. Ordering cards included. 


WELDING FILLER METALS CHART — 
Arcos Corp, 1500 S 50th St, Philadelphia 43, Pa. 
Gives recommended welding..methods for each 
product and form, specifying whether application 
should be manual, semi-automatic, or automatic. 
Each rod and electrode identified by metal for 
which it is suited. 


WELDING MACHINES — Expert Welding 
Machine Co, Mt Elliott at 6 Mile Rd, Detroit 
12, Mich. 54-page illustrated spiral-bound cata- 
log describes line of 46 types of automatic 
welders for submerged arc, resistance, and Heli- 
are welding operations. Includes sections on 
automation machines and special machine tools. 


WELDING PROCESS—Westinghouse Electric 
Corp, 401 Liberty Ave, Pittsburgh 30, Pa. 7- 
page booklet B-6525 covers performance and ap- 
plications of consumable electrode inert gas 
welding process called West-ing-arc. Descriptions 
of fillet, lap, butt, and plug welds illustrated; 
table of physical properties given. 


WELDING HEAD — Raytheon Mfg Co, 


Waltham 54, Mass. Data Sheet PD 2-201 de-. 


scribes Model J precision welding unit for 
small parts and subassemblies. Design and op- 
erational features illustrated. 


HARD-FACING—Wall Colmonoy Corp, 19340 
John R St, Detroit 3, Mich. 4-page illustrated 
bulletin describes Model C Spraywelder and 
Sprayweld process. List of typical applications 
provided. 
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AIR engineering at work 
REPORT No. 4400.05 






Running Ten Nuts at a Crack... 
SAVES $12,000 @ year! 


This large auto manufacturer formerly used two %4 
ton presses to position a differential carrier in the 
rear axle housing. Then the ten %’’ nuts were run 
individually. Only experienced operators could 
control torque so that it met specifications. Natu- 
rally the engineers wanted to eliminate the press 
operation and improve torque control. 


AIR engineering by Ingersoll-Rand provided the 
answer and saved $12,000 a year. A 10-Spindle 
Multiple Nut Runner is now suspended over the 
moving conveyor. The differential carrier is hand 
set on the housing, and dropped to within %’’ of 
its final location. The 10-spindle nut runner 
quickly and accurately draws it into final position 
as it runs all 10 nuts at once. . . and to the required 
50 ft. lbs. torque. The press operation is elimi- 
nated, and simultaneous running of the nuts 
eliminates binding. 


Ingersoll-Rand 
Multiple Nut Run- 
ner runs 10 nuts at 
once, all to exact 
torque. 










If you are in any way responsible for cutting costs 
in your plant, write us on your company letter- 
head, and we will arrange for you to see I-R’s 
confidential manual of reports on ‘‘AIR.gagineer- 
ing at work’’. f 












Ing tinsel Rand 


11 Broadway, New York 4, N.Y. 






AIR engineering Manval 


Don’t miss over 100 
interesting case history 
applications of AIR 
engineering in this 
confidential manual. 
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G Automatic heat treating 
G1 Induction hardening 
G2 Treating special materials 
G2 Heat treating—general 
63 CLEANING 
eo 64 FINISHING 
G4 Plating 
G5 Painting 
G5 Other surface treatment 
G6 Mechanical finishing 
G7 Barrel finishing 
G7 Finishing—general 


WHERE TO BUY IT 


The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you... a true 
working tool . . . a reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer's 
name, in the WHERE TO BUY 
IT Section—pages 4-13. 
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& Ahoswers to many of your problems in heat treating will be found 


in this section, together with those concerning cleaning 
and all the varied types of metal finishing operations, 
including painting, plating and mechanical finishing 


Heat treating, 


HEAT TREATING 
Automatic Heat Treating 


Continuous heat treating setup designed 
by Schneider & Marquard, Brooklyn, NY, 
permits hardening and tempering full- 
length drill rod in diameters from 0.020 
to 0.078 in. Hardness is uniform and rods 
are free from warping. AM—Sept 13 
54, pl5l 





CONTROLLED-ATMOSPHERE, Ipsen, gas- 
fired hardening furnace has 400-lb-per-hr 
capacity. Elevator in front of furnace has 
roller surface and is used to bring rack from 
racking bench to power-driven feed rolls, 
and to elevate the load so it can be run 
onto feeder without effort. AM—Mar 28 
‘55, p27 


Relatively large workpieces at IBM are 
placed between heavy steel fixture plates 
for “straightening” under dual effects of 
the applied pressure and normalizing 
heat. Loads are picked up from racking 
bench by special lift truck which takes 
rack to power-feed rolls of Lindberg nor- 
malizing furnace. AM—Mar 28 ’55, p127 


Automatic unloader on IBM’s 114-ft . 


Lindberg normalizing and brazing fur- 
nace runs hot racks onto cooling table. 


When door opens, power-driven rolls dis- 
charge a rack which runs onto the un- 
loader and hits a limit switch. Chain drive 
moves carriage to left until work strikes 
another limit switch, whereupon, shuttle 
bar pulls rack onto rollers of cooling 
table. AM—Mar 28 °55, p127 


Quench-oil tanks at IBM have tempera- 
ture indicator so operator can dial de- 
sired quench temperature. Power-driven 
elevator in tank helps operator to remove 
basket of work. 4M—Mar 28 ’55, p130 


Oil-quench tanks and dragout conveyors 
for Hevi-Duty furnaces are placed in line 
with furnace, not in conventional cross- 
wise fashion. This provides a more com- 
pact setup and is easier to service. AM 
—Mar 28 55, p131 


Quenching oil for new Allis-Chalmers 
furnace circulates through two Niagara 
evaporator coolers with capacity of 1 
million Btu per hr. These were selected 
over shell-and-tube heat exchangers be- 
cause they use less water, require less 
cleaning. AM—April 11 °55. p142 


Discharge end of Surface Combustion 
furnace at Allis-Chalmers has photoelec- 
tric cells to control quenching and subse- 
quent operations. Final 4-ft roller section 
in furnace is independently powered, con- 
trolled by photocells to speed load of 
track shoes into quench rack. AM—April 
11 °55, p141 


Hardening furnace at Allis-Chalmers is 
loaded at powered-roller table, where 
operator deburrs holes in work while 
waiting for conveyor to cycle. Track 
shoes up to 4 ft long, loaded eight across 
conveyor, are heated to 1550 F in 45 to 
60 min. Surface Combustion furnace 
handles 5 tons of steel per hr. AM—April 
11 °55, p140 


Compact heat treating and washing setup 
at Ford’s tappet dep’t is fully conveyor- 


1956 Production Planbook 











cleaning, finishing 


ized. Parts are passed _ successively 
through washer, carburizing furnaces, oil- 
quench, washer, and draw furnace. AM 
—DMay 23 ’55, p127 


Induction Hardening 


Induction hardening will: Eliminate need 
for carburizing and rehardening; elimi- 
nate copper plating on gears requiring 
subsequent machining; permit finishing of 
gear before hardening teeth; permit hard- 
ening teeth of gears formerly considered 
impracticable because of size; eliminate 
need for stocking both carburizing and 
hardening grades of steel; permit pre-heat 
treating blanks for max tooth strength; 
reduce cleaning costs; eliminate grinding 
gears of normal accuracy; eliminate han- 
dling costs because hardener can be in- 
stalled in production dep’t; and produce 
gears with greater strength, shock-load 
capacity, and life. AM—Oct 25 54, p120 


Tooth-by-tooth induction hardening of 
gears insures uniform case depth. Tooth 
core is unaffected by hardening cycle, so 
blank may be heat treated to any desired 
strength before hardening. Heating cycles 
vary from 3 sec per tooth for 10- to 12- 
pitch gears to 5 sec for 6-pitch gears. 
Quench cycles are usually the same as 
heating cycles, using a 4 to 1 soluble-oil 
mix. AM—Oct 25 ’54, p117 


Induction hardening of gear teeth on a 
one-at-a-time basis produces only negli- 
gible distortion, usually about 0.6002 to 
0.0003 in. on the involute outside the 
pitch line. This eliminates need for finish- 
ing in most cases. Gears are shaved to 
size before hardening, and no further 
machining is needed. For extreme preci- 
sion, gears are finished with special cut- 
ters that form the teeth 0.0002 to 0.0003 
in. undersize, so hardening growth brings 
tooth to size. AM—Oct 25 ’54, p118 


Equipment for tooth-by-tooth induction 
hardening of gears consists of an index- 


ing and loading mechanism for rotating 
the gear and positioning each tooth accu- 
rately, an inductor shaped to fit the size 
and angle of the tooth, a quenching spray 
head, a transformer between inductor 
and heater to permit high concentration 
of magnetic flux, and an induction-heat- 
ing unit of at least 10-kw operating at 
or above 375 kc. AM—Oct 25 °54, p118 


Single-turn focus inductor gives highly 
concentrated band of heat on gear tooth. 
For high current concentration, power 
passes from heater to inductor through 
14 to 1 wax-core transformer. Tooth is 
positioned accurately in shaped inductor 
coil, with not less than 0.010 in. between 
tooth face and coil. Heating cycles are 
so short that adjacent teeth are not tem- 
pered. Timer controls cycling within plus 
or minus 0.1 sec. AM—Oct 25 °54, p119 


Rack teeth can be induction hardened on 
same setup used for gears by addition of 
master rack and gear to translate rotary 
motion of master gear into linear motion 
of master rack carrying the work. Rack 
of any pitch can be processed by insert- 
ing a master rack and pinion of the same 
pitch. AM—Oct 25 °54, p120 


Intake valves at Pontiac are passed from 
grinding machine to power brush which 
removes burrs from head and stem. Con- 
veyor then feeds valves to induction hard- 
ening machine for automatic heat treat- 
ing. AM—Nov 8 °54, p142 


Single induction coil on special GE unit 
hardens two different diameters on rods 
at two locations. Work is nested in ball- 
bearing fixture which operator spins after 
loading. Cam drive raises work through 
coil, timing travel on down stroke when 
coil is hot. Work jumps quickly past coil 
when areas not to be hardened reach it. 
Uniform depth of penetration is obtained 
by moving work slowly for small dia, 
faster for large dia. Cycle time is 30 sec. 
AM—May 9 ’55, p157 
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Special Materials 


Special compound developed by Boeing 
can be applied to titanium before heat 
treating. Scale formed by heating can be 
rubbed off or pickled in less than 10 min 
in modified nitric-hydrofluoric acid pick- 
ling bath. A second compound for appli- 
cation to stainless steel produces a coat- 
ing of finely divided silica which can be 
dusted off after heat treating, but marked- 
ly inhibits oxidation of the metal surface. 
AM—Aug 30 ’54, p1li2 


Titanium cannot be heat treated to in- 
crease hardness or strength in the normal 
sense. It can be embrittled by oxygen and 
nitrogen contamination when heated in 
air above 1050 F. Severity depends on 
degree of, and time at, temperature. AM 
—Sept 13 °54, p129 


Stress relief for formed titanium parts 
consists of soaking at 900 to 1000 F for 
30 min, followed by air cooling. Full an- 
neal for severely deformed parts involves 
heating -at 1250 to 1300 F in inert at- 
mosphere, followed by furnace-cooling 
to 1050 F, followed by air cooling. AM 
—Sept 13 °54, p129 


Heat treating of titanium presents only 
moderate fire hazards, but material must 
not contact iron oxide at high tempera- 
ture. Annealing is done at 1200 to 1300 
F, stress relieving at 600 F. Control heat- 
ing carefully to avoid embrittlement and 
subsequent machining difficulties. AM— 
Mar 28 °55, p149 


Formed zirconium sheet is clamped in 
stress-relieving fixture and heated to 1040 
F for 15 min prior to machining edges 
and welding. AM—July 18 °55, p119 


To increase ductility and relieve stresses 
when working martensitic stainless, heat 
uniformly and slowly to 1400 to 1500 F 
and soak thoroughly. Furnace cool to 
1100 F. If air cooled, do not heat above 
1400 F. Anneal in muffle furnace to 
avoid direct contact with flame for any 
length of time. 4M—Sept 27 °54, p139 


Martensitic stainless steels can be heat 
treated to high strength and toughness. 
For maximum properties, heat to 1800 to 
1850 F and quench in oil. Heat slowly 
and carefully because of low thermal con- 
ductivity. If oil quench may cause crack- 
ing because of intricate design, cool in 
air. Stress relieve at 400 F or more, de- 
pending on desired properties. AM—Sept 
27 °54, p139 


Medium chrome ferritic stainless steels, 


such as type 430 with 14 to 18% chrome, 
can be annealed by heating through at 
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1400 to 1500 F, followed by rapid cool- 
ing. To avoid heating the whole part, 
heat to dull red with a blowtorch and 
cool rapidly in air. For type 446 with 23 
to 27% chrome, heat through at 1450 
to 1600 F and cool rapidly. Quenching is 
desirable. AM—Sept 27 °54, p139 


Austenitic stainless steels are not nor- 
mally hardenable by heat treatment. High 
Strength is obtained by cold working. 
Type 301 is particularly suited to work 
hardening. Most austenitic steel is sup- 
plied in annealed condition. If it is cold 
worked to an undesirable extent, it can 
be annealed by heating to 1950 to 2050 
F, followed by rapid cooling. Remove 
lubricating compound before heating, or 
surface may be etched and corrosion re- 
sistance reduced. AM—Sept 27 °54, p139 


Cleanliness of stainless flatware blanks 
during annealing is insured by placing 
work on nickel sheets on furnace convey- 
or belt to protect them from dirt or car- 
bon collected there. Ammonia atmosphere 
in furnace prevents discoloration, avoids 
oxides that might be forced into work 
surface during subsequent operations. 
AM—July 4 °55, p107 


Heat Treating . . . General 


Annealing of metals after cold working 
restores the metal to the same condition 
as before working. If heat is increased, 
new crystals are formed until, as time at 
heat continues, metal is completely re- 
crystallized. Strength and hardness are 
reduced, but elongation is greater. Theory 
of recrystallization and minimum temper- 
atures are given. AM—Sept 13 °54, p161 


Battery of 14 Cassel salt-bath furnaces at 
Aero Heat Treatment Ltd, England han- 
dle up to 80,000 pieces per week, weigh- 
ing from 2 oz to 10 Ib. Operations include 
hardening, tempering, and carburizing. 
Each furnace has its own preheater and 
complete set of control instruments on 
central control panel. System of red and 
green lights indicates status of furnaces. 
M—Sept 24 °54, p1698 


Taper-shank twist drills and similar tools 
are held in coil springs made of Nimonic 
90 at Firth-Brown Tools Ltd, England, 
during heat-treat cycle in Carboneutral 
bath at 1300 C. Shanks are pushed into 
the open end of the spring and given a 
slight twist. Expansion of the end coils 
grips the tools securely. Opposite end of 
the spring has a ring for handling on a 
holder. Springs have been in use over a 
year and have shown no signs of failure. 
M—Oct 8 °54, p1791 


Lettering rolls made from 01 tool steel 
are held at 1420 F for 20 min, raised to 


1450 F for 5 min. and tempered in oil 
bath at 420 F for 2 hr to R, 60-61. For 
toughness and longer life, roll is retem- 
pered, at same temperature, for 1 hr just 
before use. AM—Jan 3 °55, p102 


New furnace at Timken Roller Bearing, 
Canton is housed in simple quonset build- 
ing. Material is stored outside, brought in 
and out by lift truck, so overhead cranes 
and inside storage are eliminated with a 
saving of $300,000. BW—Feb 19 ’55, p62 


Quenching oil and brine are heated or 
cooled, as required, and filtered for re- 
circulation to six quench tanks at IBM. 
System can be started before shift be- 
gins, to avoid waste time or cold 
quenches. When tank temperature ex- 
ceeds preset figure, system goes into ac- 
tion. AM—Mar 28 ’55, p131 


Racking benches prov‘de comfortable 
working conditions when preparing parts 
for heat treatment in batch, belt, or roller 
hearth furnaces at IBM. AM—Mar 28 
55, p126 


Stampings are straightened during nor- 
malizing by stacking on surface-ground 
disks with additional loaded disks on top, 
surmounted by heavy weight. Parts must 
be free from burrs and must not overhang 
the plates. Center post in baseplate holds 
disks in line. AM—Mar 28 55, p126 


Atmosphere selector for hardening fur- 
nace permits operator to select required 
atmosphere for bright hardening, carbur- 
izing, or carburizing plus nitriding, ac- 
cording to job card instructions. Valves 
control flow from gas generators on first 
floor. Operator sets gas flow rate, purges 
furnace for 5 min, then hardens. Time at 
heat, in quench, or in controlled-atmos- 
phere cooling, can be preset. 4M—Mar 
28 °55, p127 


New quenching system at Allis-Chalmers 
uses only 0.335 gal oil per Ib of steel 
quenched per hr, instead of usual 1 to 
3 gal. Makeup oil added to system is 1 
gal per 1600 lb of steel quenched. Clean- 
ing system is so efficient that draining 
and cleaning can go for 18 months, in- 
stead of every six months, requiring 40 
man-hr at time-and-a-half. Maintenance 
costs are under 10% of those for old sys- 
tem, and work quality is better. AM— 
April 11 °55, p141 


Overhead furnace saves floor space, gives 
greater flexibility, and saves gas. Use of 
two cars allows one to be loaded while 
the other is in the furnace. AM—June 6 
*55, p149 
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Cyanide pots and quench tanks at IBM 
are set at 30-in. working height by re- 
cessing in floor. Dike around quench 
tanks catches oil in case of overflow. Steel 
grid platform resting on steel supports 
is filled with lightweight concrete. AM— 
Mar 28 ’55, p130 


Duplex gas for carburizing plus nitriding 
is produced by two Nitroneal gas genera- 
tors (Baker & Co—Engelhard process) to 
two different dewpoints at IBM pliant. 
Generators serve batch-type Ipsen hard- 
ening furnaces. AM—Mar 28 ’55 p131 


Pontiac camshafts are flame hardened on 
Cincinnati Flamatic machine which is 
manually loaded and unloaded. Work ar- 
rives via monorail conveyor and is dis- 
patched on second conveyor to final op- 
erations. AM—Nov 8 °54, p130 


Salt bath furnace, 65-kw Ajax Shopsmith, 
at G H Leland Co, Dayton, has elimi- 
nated three material-handling operations 
and cut unit cost 80% by simultaneously 
brazing and carburizing; has performed 
a brazing operation that cut costs from 
$14.20 to $9.10 per 1000 parts; and has 
hardened low-carbon, CRS parts. It will 
do carburizing, brazing, simultaneous 
brazing and case hardening, and harden- 
ing. AM—June 20 °55, p162 


Flame hardening by use of city gas and 
oxygen is being performed successfully 
at Ruston & Hornsby Ltd, England. 60 
cu ft of oxygen to 100 cu ft of gas pro- 
vides an ideal fuel which is low in cost 
and which permits design of a burner to 
give a continuous ribbon of flame in- 
stead of single jets that might give hot 
spots. Virtually all the gas is burned at 
the burner orifice, giving a small flame 
of ample temperature for quick heating. 
Method was developed in Germany, and 
the equipment is distributed by Surfard 
Ltd, Abbey House, London. M—July 22 
55, p1291 


Heat Treat—Special Materials 


Severity and uniformity of quenching ac- 
tion can be materially improved by agi- 
tatimg the quenching medium by means 
of aspropeller. This is more effective than 
anyzother type of agitation. AM—July 4 
"SS Spl43, 145, 147; July 18 °55, pi55, 
157, 159; Aug 1 °55, p129, 131 


Believed to be the largest of its type in 
the world, a continuous gas carburizing 
furnace has been installed by Ford Motor 
Co Ltd, Dangenham, England. Its length 
is 54 ft over-all, and it is heated by gas- 
fired radiant tubes. Furnace atmosphere 
is an externally generated carrier gas of 
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controllable carbon potential, with con- 
trolled additions. of butane to provide 
free carbon. Temperature can be held 
within +5 F. M—July 8 °55, p1205 


CLEANING 
Thorough cleaning is essential to the 


success of the Morey process of precision 
plating. Use a hot alkali soap solution 
with reverse current, and scrub with a 
brush in same solution. Exceptionally 
dirty work may be first cleaned with ro- 
tary brushes and fine abrasive. Rinse in 
clean water, dip in mild acid, and rinse 
again. Conventional practice of etching 
with reverse current in plating bath is not 
required. AM—Aug 2 ’54, p102 


Wet blasting is not necessary for cleaning 
before chrome plating to size by Morey 
process, but is recommended when sur- 
face produced is needed for oil retention, 
as on piston rings and cylinder walls. It 
is also advisable for removing oxide coat- 
ings on aluminum and bluing on steel. 
AM—Aug 2 °54, p103 


Bearing shells must be carefully cleaned 
before attempting to re-babbitt. Degrease 
in alkaline cleaner at just below boiling 
point, then etch in aqueous solution of 
50% hydrochloric acid at 160 to 180 F. 
If not scrupulously clean, repeat the op- 
erations. Dip in saturated solution of two 
parts zinc chloride and one part ammoni- 
um chloride in water as a tinning flux. 
AM—Aug 30 °54, p99 


Cleaning is an important step in prepara- 
tion of metals for controlled oxidizing. 
Usual procedure includes alkali dips and 
acid pickles before immersion in the oxi- 
dizing agent. AM—Dec 6 54, p151 


Correct cleaning procedure is essential to 
successful dip brazing of aluminum. Pre- 
clean by degreasing all parts in trichlor- 
ethylene or caustic etch. Then submerge 
in one part hydrofluoric acid, one part 
nitric acid, 98 parts water until there is 
etching activity, rinse in hot water and 
dry quickly. Do not touch parts or filler 
metal with bare hands. After assembly, 
dip in acid solution again for one or two 
min, rinse in hot water, and transfer to 
preheat furnace. 4M—Jan 17 °55, p135 


Cleaning is critical in preparing alumi- 
num-alloy parts for resistance-projection 
welding. Cycle at Ford Instrument Co is: 
immerse for 7 to 8 min in Clepo 86P, 
8 oz per gal, at 180 F. Rinse in water at 
180 F for 1 to 2 min, rerinse in water at 
room temperature. Immerse in Clepo 180 
at 85 F for 8 to 10 min, rinse in water 


American Machinist ¢ MID-NOVEMBER, 1955 


50 


at room temperature, and air dry. Repeat 
cycle if work is not welded within 12 hr 
or if resistance is high because of con- 
tamination, AM—July 18 °55, p126 


Conventional degreasing methods can be 
used for titanium. Scale is usually re- 
moved by sodium-hydride descaling in a 
caustic bath or by sandblasting, followed 
by dip in 2% hydrofluoric 10% nitric 
acid solution. AM—Mar 28 °55, p149 


Before fusion welding unalloyed titanium, 
clean by dipping in bath of 4% hydro- 
fluoric acid, 40% nitric for from 1 to 15 
min, depending on bath activity. This 
removes visible surface oxide and reduces 
weld contamination. Wire brushing with 
stainless steel brush is even more effective 
in removing oxide and eliminating oxy- 
gen and nitrogen contamination. WJ— 
May ’55, p415 , 


Test for cleanliness of aluminum parts to 
be joined by resistance-projection weld- 
ing is made on Weltronic micro-ohm and 
Millivac millivoltmeter combination test- 
er. For uniformity of cleaning, there can 
be no more than 10 micro-ohms resist- 
ance between any two pieces. AM—July 
18 °55, p126 


Automatic ultrasonic cleaning machine, 
believed to be the world’s first, operates 
at frequency of one megacycle and will 
handle over 1 million precision parts a 
day. Transducers are barium titanate crys- 
tals and can be operated in direct contact 
with cleaning fluid. Unit was built jointly 
by Ultrasonics Ltd and Mullard Ltd, 
England, at request of British Board of 
Trade. M—Sept 4 ’54, p1551 


All parts of ultrasonic cleaning machine, 
employing trichlorethylene spray, vapor, 
and ultrasonics, are made from stainless 
steel to avoid corrosion produced by for- 
mation of hydrochloric acid. AM—Mar 
14 °55, p155 


Ultrasonic cleaning machine made by 
Circo Equipment Co, Rahway, NJ, em- 
ploys ultrasonic energy to drive molecules 
of trichlorethylene into deepest recesses 
of work to remove all traces of foreign 
matter. Work is handled automatically 
through vapor, immersion, and solvent 
spray, then through ultrasonic stage for 
20 sec at 140 F. Final cleaning stage is 
through spray and vapor. AM—Mar 14 
"55, p154 


Die-cast aluminum meter frames are 
given a desirable luster, and all burrs 
are removed, by blasting with ground 
walnut shells in a twin-table Pangborn 
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Rotoblast machine. Burrs were formerly 
filed off, producing slivers of metal that 
could cause operating trouble, and was 
more costly. AM—July 18 '55, p135 


Oxide removal from zirconium sheets 
which have been stress relieved at 1040 
F is achieved by blasting with fine alu- 
mina. AM—July 18 '55, p119 


Immediately before welding, planed edges 
of zirconium sheet are lightly buffed with 
emery cloth, then wiped with acetone 
and tissue. AM—July 18 °55, p119 


FINISHING 


Plating 


Hard chromium can be deposited within 
precision tolerances without subsequent 
mechanical finishing operations. Size can 
be held within 0.0001 in. without diffi- 
culty. Plating to size produces a better, 
more wear-resistant surface, because outer 
layer of plate is denser than at the base. 
Using Morey process, the surface of the 
base metal is duplicated exactly, etching 
is not required, and grooves, shoulders, 
and recesses can be plated without the 
use of special, conforming anodes. AM 
—Aug 2 °54, p101 


Close control over time, current density, 
and temperature are essential for the suc- 
cess of the Morey process of precision 
chrome plating. Equipment must be fully 
integrated with tank size, power, location 
of anodes. Precise control of power is 
needed to synchronize with electrochem- 
ical reaction. Current density of 2 amp 
per sq in. produced optimum conditions 
with deposition rate of 0.00001 in. per 
min. Properly engineered fixtures elimi- 
nate build-up at corners, reduce labor 
costs for manual masking. AM—Aug 2 
54, p102 


Plating cycle in Morey precision plating 
process consists of suspending the cleaned 
work from the cathode rod, adjusting cur- 
rent to predetermined value, and setting 
time clock. At conclusion of cycle, clock 
gives visual and audible signal, and work 
is removed and rinsed. Permit work to 
reach room temperature before checking 
size. To eliminate hydrogen embrittle- 
ment, heat at 350 to 400 F for three or 
more hr. AM—Aug 2 54, p103 


Chrome plating to salvage oversize holes 
was performed by plugging the bottom of 
the hole with a rubber stopper and filling 
the hole with plating solution in which 
the electrode was inserted. With so little 
solution, it was necessary to keep close 
control over temperature and change the 
solution every 20 min, but $5000 worth 


G4 


of parts were salvaged at a cost of $160. 
See illustration under Salvage. AM—Aug 
16 °54, p143 





OVERSIZE HOLE in transmission case was 
chrome plated to size for salvage. Hole was 
too shallow to hold enough plating solu- 
tion, so glass jar was clamped to underside 
of hole against rubber washer. Jar was filled 
with solution up into hole to be plated, and 
electrode inserted. AM—Aug 16 ‘54, pi43 


Carbide-tipped tools can be flash chrome 
plated, only by using a magnet to hold the 
steel shank. Magnetic clamps have proved 
so successful that they are standard equip- 
ment at Towmotor Corp for holding most 
small, ferrous, plating work. AM—Aug 
16 °54, p142 


Hard chrome plating of taps and chasers 
with a 0.0002-in. flash increased produc- 
tion from 50 to as high as 800 pieces per 
grind on SAE 4140 steel. Towmotor 
Corp, Cleveland found it preferable to 
do the job in its own toolroom with a 
Chromaster unit, rather than to send 
work out. Work is cleaned with Enthone 
or carbon tet and, without any stripping 
operation on cast iron or carbide, plating 
procedure is started immediately. AM— 
Aug 16 °54, p142 


Chrome plating of aircraft engine cylin- 
der walls has saved Navy $15 million by 
extending cylinder life from 1200 to 3000 
hr, reducing cylinder wear, oil consump- 
tion, and carbon accumulation 50%. AM 
—Nov 8 °54, p101 


Automatic plating machine at Chevrolet’s 
Livonia plant finishes an automobile 
bumper every three seconds. This is 
equivalent to producing four acres of 
plated surface in 16 hr. The installation 
is believed to be the largest of its kind in 
the world. AM—Jan 31 55, p274 





Accurate control of all plating operations 
is maintained at Helipot Corp, South 
Pasadena, Calif, by having individual rec- 
tifier and rheostat at each tank. Tank 
heaters are shut off automatically at 4 pm, 
turned on at 5 am by central timing 
mechanism. Tanks are stainless steel for 
dying, glass fiber for acids, lead-lined for 
anodizing. Dyes and sealants are checked 
constantly for pH. AM-—July 4 ’55, p130 


Chromium plating offers many advan- 
tages in salvaging worn parts and in- 
creasing tool life, but it is not a cure-all. 
In some cases, plating may shorten life. 
Thickness is critical. A thin deposit may 
be successful where a thick one may fail 
—on the other hand, the opposite may be 
true. AM—Feb 14 ’55, p134 


Small-shop chrome plating setup can be 
installed for $1000 to $2000 and will 
usually pay for itself in a short time. 
Really small-scale jobs can be done with 
a four-liter beaker, a hot plate, and 9 v 
at 25 amp. AM—Feb 15 ’55, p135 


Small chrome-plating setup can be in- 
stalled at moderate cost in a small shop. 
It usually pays off in lower costs, faster 
service, and by providing means for ex- 
perimenting. Process is simple and does 
not involve elaborate cleaning setup be- 
cause the plating bath can be used also 
for cleaning by reversing the current. AM 
—Feb 15 °55, p134 


Stop-off material applied to the ends of 
the anode when chrome plating inside a 
cylinder will have the effect of shortening 
the anode and preventing buildup on the 
work corners. AM—Feb 14 °55, p134 


Sharp corners at the bottom of a blind 
hole cannot be chrome plated success- 
fully. Corners should be well rounded. 
If this is not possible, it may be neces- 
sary to change the design of the part. 
AM—Feb 14 °55, p134 


Large, conforming anodes are not always 
necessary for chrome plating the OD of 
large work. Good results can be obtained 
at less expense by properly disposing a 
number of small anodes around the work. 
Correct spacing is a matter of experience. 
AM—Feb 14 ’55, p134 


Excessive corner build-up can often be 
avoided by wiring a supplementary cath- 
ode (a thief) into the circuit to receive 
part of the metal otherwise deposited on 
the corner. Another method is to use a 
nonconductive shield near the area to be 
shadowed. AM—Feb 14 ’55, p135 
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Automatic plating unit at Pontiac for 
plating automobile bumpers cost $3 mil- 
lion. Racks of work pass through clean- 
ing tanks, then are lowered into one of 
16 cells for plating with conforming 
anodes. Each cell is loaded and unloaded 
successively at 2-min intervals, thus per- 
mitting a 30-min dwell in each tank for 
each load. AM—Dec 20 °54, p136 


New chromium plating process has been 
developed by United Chromium Inc. 
Called Unichrome Crack-Free Chromi- 
um, it employs conventional equipment 


with a special bath of Unichrome SRHS 


compound CF-500 dissolved in water. 
It eliminates the need for preplating with 
copper and/or nickel and is said to have 
better corrosion resistance than ordinary 
chrome on steel. Speed is about the same 
as regular plating, and the surface can 
be buffed to a high luster. AM—May 
9 °55, p181 


Automated Stevens tin-plating setup han- 
dles pistons at Pontiac in groups of 12. 
Loading, processing, and unloading are 
automatic. Plating steps include soaking 
clean, 50 sec; cold water rinse, 47 sec; 
nitric acid dip, 47 sec; cold water rinse; 
tin immersion, 5 min; cold and warm 
water rinses; and air blast for drying. 
AM—Nov 8 °54, p127 


Cadmium plating of beryllium copper 
strip provides lubrication that increases 
die life and improves formability. How- 
ever the increased cost of plated stock 
must be balanced against the lowered 
processing cost. Where plating cannot be 
justified, clean strip may be the best solu- 
tion to die wear problems. 4M—Jan 17 
*55, p129 


Electroless plating setup at American Lo- 
comotive Co, using the Kanigen process 
under license, enables company to plate 
large-dia piping and vessels at a rate of 
0.6 to 1.0 mils per hr. Both closed-cycle 
and immersion processes are employed, 
according to the size and shape of the 
work. AM—Dec 20 ’54, p134 


Electroless nickel can be plated from 
either an acid or an alkaline bath. The 
latter is cheaper and less critical. More- 
over, the deposit is brighter and whiter 
and resembles an electrolytic deposit. Acid 
baths tend to produce a plate with a dark 
cast. AM—Mar 14 ’55, p159 


Electroless nickel plating does have cer- 
tain advantages, but all the claims ad- 
vanced for it are not necessarily accurate. 
It will plate in recesses, but not with 
complete uniformity, and the process is 


not necessarily cheaper than electroplat- 
ing. It can be applied within limits of 
0.0002 to 0.0005 in., but it is not pure 
nickel and contains from 3 to 11% phos- 
phorous. AM—Mar 14 ’55, p158 


Automatic plating conveyor for propeller 
blades has increased production 50% at 
Hamilton Standard. Automatic recycling 
device and bypass setup to permit some 
blades to skip certain dips are incorpo- 
rated in the equipment. F—Aug °54, p132 


Almost any metal can be electroplated 
onto any other metals as a means of pre- 
venting corrosion. Gas plating by depo- 
sition of metal carbonyls on a base metal 
in a furnace without use of electricity 
is equally suitable. AM—Dec 6 °54, p157 


Plating fumes are removed through floor 
trench, under suction, and waste solutions 
and water through a separate trench at 
IBM plating plant. Still tanks rest on 
brickwork above floor level. Trenches are 
lined and floorplates covered with Koro- 
seal. AM—Mar 28 °55, p133 


Automatic plating machines at IBM are 
in increasing use to insure control of 
quality. Operator is responsible only for 
loading and unloading. Chemists keep 
constant check on strength of plating so- 
lutions and degree of demineralization of 
waste waters. dM—Mar 28 °55, p133 


Frequent -monitoring and calibration of 
actual, not indicated, temperature of plat- 
ing baths is performed at calibration sta- 
tion on service floor of IBM plating plant. 
If bath controller starts to drift, it is re- 
moved and replaced with a calibrated 
instrument. AM—Mar 28 °55, p133 


Quality maintenance at IBM requires 
plating baths to be held to +% F, and 
de power within +5%. Master tempera- 
ture-control station is preset to govern 
temperatures in various baths, is cross- 
checked by operator with indicator on 
each tank. Remote electrical station has 
voltmeter and ammeter so operator can 
check output of generators on floor below. 
AM—Mar 28 ’55, p133 


Painting 


World’s longest continuously moving 
flow-coating paint line is in operation at 
Douglas, El Segundo. It can handle 6400 
parts per hr and passes a half mile 
through the plant at speeds varying from 
10 to 30 fpm. Processes handled include 
all cleaning, chemical treating, and paint- 
ing. Setup is completely protected against 
fire. AM—Oct 11 °54, p190 


Flow coating of aircraft parts with zinc 
chromate primer has increased produc- 
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tion at Northrop 116%. Parts are carried 
on a 320-ft conveyor at 10 fpm while 
paint is sprayed at very low pressures. 
Paint is dried by passing between banks 
of infrared lamps. AM—Sept 27 '54, p154 


Dip tank mounted on rollers permits op- 
erators to make fast color changes when 
needed. Windlass moves 1500-gal tanks 
along floor rails for easy positioning 
under conveyor. F—Dec ’54, p140 


Paint drying is performed successfully 
by use of unit heaters. At Majestic Co, 
Huntington, Ind, panels are dried in a 
third the former time by Modine heaters 
installed in tunnel walls. At JI Case, 
Racine, Wis, Young Radiator vertical 
discharge units dry parts at rate of 53,- 
000 Ib per hr. Initial cost and mainte- 
nance expenses are low. AM—April 25 
55, p125 


Complete automobile bodies at Austin, 
England are dip painted on Rotodip unit 
which handles 22 per hr. Bodies are spit- 
ted on a long shaft having a sprocket at 
one end. Chain conveyor carries bodies 
through five tanks for cleaning, a drying 
oven, paint dip, and final drying. Sprocket 
serves to rotate body in tanks. M—Mar 
11 °55, p467 


Other Surface Treatment 


Blue color can be produced on steel by 
immersing the cleaned work in a 600 F 
bath of potassium nitrate for a few sec- 
onds, then washing and oiling. Hotter 
bath produces darker color. Heat bluing 
is performed by heating in sand, wood 
ashes, powdered charcoal, or molten po- 
tassium and sodium nitrates. Metal is 
heated to desired color, quenched in 
water, and oiled. dM—Dec 6 °54, p152 


Blue-black color on steel can be produced 
by raising temperature of nitrate bath to 
700 F, or by adding black oxide of man- 
ganese to bath. For coloring during heat- 
treat, bring work to temperature in 
neutral austempering bath, then plunge 
into nitrate-salt bath. In any oxiding 
process, bath temperature, bath materials, 
and structure and alloy of the steel affect 
the color. AM—Dec 7 ’54, p152 


Steel can be blackened by several chlo- 
rides, nitrates, or sulfates. Aqueous alkali- 
nitrate process produces black oxide of 
iron about 0.0001 in. deep, causes metal 
to grow about 0.000005 in. Other baths 
use alkali-nitrate at 900 F, nitric acid 
and nitric ether, copper sulfate, and other 
chemicals. Parts can also be coated with 
chemical, dried, and subjected to steam. 
Carbonia process requires heating in fur- 
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nace with oil and carbonaceous material, 
allows carbon to penetrate more than in 
other processes. AM—Dec 6 54, p152 


Brown color can be produced on steel by 
coating with water, ammonia followed 
by acids, or alcohol mixed with niter and 
other chemicals; letting it dry in a warm 
place; then brushing off the rust and re- 
peating until desired color is obtained. 
Another way is to heat in 100% humidity 
for 1 to 2 hr, then brushing and repeat- 
ing. Finished surface should be oiled. AM 
—Dec 6 '54, p152 


Steel can be bronzed with antimony chlo- 
ride or by heating in vapors of aqua regia, 
dipping in melted vaseline and allowing 
this to remain until it begins to decom- 
pose. A solution of antimony chloride, 
gallic acid, and ferric chloride will also 
produce a bronze color if applied cold. 
AM—Dec 6 °54, p153 


Mottled colors on steel can be produced 
by heating to cherry red in potassium cy- 
anide. Heating in solution of antimony 
chloride, gallic acid, and ferric chloride 
will turn steel pale blue, dark blue, purple, 
and finally gray, but color can be stopped 
where desired. AM—Dec 6 '54, p153 


Oxide coatings will protect steel for many 
years if properly applied and not handled 
roughly. However, they can be scratched 
through, and corrosion can start at the 
scratch. AM—Dec 6 °54, p153 


Stainless steel may be oxide-coated for 
appearance in a bath of dichromate solu- 
tion. In poor atmospheric locations, the 
coating will provide an additional meas- 
ure of corrosion resistance. AM—Dec 6 
54, p153 


Brass and bronze can be colored white, 
golden, silverish, gray, blue, violet, and 
green by controlled oxidation. Blackening 
can be produced by a number of chem- 
ical solutions. These colored oxides are 
not very protective, so surface is usually 
protected by a coat of lacquer or other 
clear finish. 4M—Dec 6 ’54, p153 


Phosphate coatings have some corrosion 
resistance, but are suitable for only tem- 
porary protection. Their chief virtue is 
as a bond for organic finishes. Solidity of 
paint is better if applied over phosphate 
coating, and the coating affords some pro- 
tection if paint is scratched. It prevents 
progress of corrosion along the metal sur- 
face by sealing the metal from the atmos- 
phere at the edges of the gash. AM—Dec 
6 °54, p153 
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Phosphate coatings are applied most gen- 
erally to steel, but aluminum, zinc, and 
cadmium, as well as other metals, can be 
treated if paint adhesion is a problem, or 
as added protection against corrosion in 
mild conditions. AM—Dec 6 °54, p154 


Anodizing is a process of forming an ox- 
ide film on aluminum by electrolytic oxi- 
dation to protect the surface. Film is 
sealed by boiling water or dichromate 
solution. Dyes or pigments may be ab- 
sorbed into the film to give the metal al- 
most any color. AM—Dec 6 °54, p149 


Anodizing aluminum and magnesium 
produces a hard, shiny surface, instead 
of powdery looking, but does not par- 
ticularly improve corrosion resistance 
because the film is quite thin and both 
metals form natural oxides that prevent 
corrosion, anyhow. AM—Dec 6 ’54, p154 


Automatic anodizing setup at Reynolds 
Metals carries refrigerator evaporators 
through entire cycle without manual in- 
terference. Equipment is designed to han- 
dle a variety of anodizing specifications. 
AM—Feb 14 ’S55, p149 


Surface treatments most commonly used 
on magnesium are chrome pickling and 
dichromate dipping. Both form bases for 
painting and are semi-permanent if not 
covered. For corrosion protection, it may 
be painted, cladded, electroplated, or 
anodized. AM—Dec 6 *54, p150 


Metal spraying offers an economical meth- 
od of protecting surfaces against corro- 
sion, although it is not so effective as 
plating. Anodic metal coatings can be 
quite thin and will protect by sacrificial 
corrosion. Sprayed coats that are to be 
painted can be 0.006 in. thick; if not 
painted, they.should be 0.010 to 0.015 in. 
thick. AM—Dec 6 °54, p157 


Alspray process developed by Thompson 
Products involves a completely mechan- 
ized line for bonding aluminum to auto- 
mobile valve heads. Heads are heated and 
sprayed with aluminum, then conveyed 
through fluxing-cleaning furnace, water 
quench, and acid- and water-rinse. Ajax 
electric salt-bath furnace, 7 ft long, 2 ft 
wide, 2 ft deep, is the heart of the process 
which increases valve life 200 to 500%. 


AM—May 9 ’55, p184 


Chromium diffusion of steel for knife 
edges and V-blocks of weighing machines 
produces a surface highly resistant to 
corrosion and wear, and with a low coeffi- 


cient of friction. There is virtually no . 


electrolytic action between the steel and 
the aluminum parts. V-blocks are made 
of high-carbon steel, machined and pol- 
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ished, hardened and drawn, and polished 
again. Other parts are low-carbon steel, 
carburized and diffused to obtain ductile 
core and hard working surface. M—May 
27 °55, p925 


Grill frets for gas ranges must withstand 
900 C, and must resist corrosion from 
sulfur in the gas and from organic acids 
in spilled foods. British company found 
the answer in low-carbon steel treated 
by chrome diffusion. Parts so treated have 
dull matte silver apearance and require 
no other surface treatment. M—May 27 
"55, p926 


Flexible coatings of “solution ceramics” 
that can be applied to almost any surface 
have been developed at Illinois Tech. 
Their features: inexpensive, easy applica- 
tion, far lower coating temperature than 
for porcelain enamel, easy control of 
thickness, heat and chemical resistance, 
lack of brittleness, high adherence to 
metal. AM—Sept 13 °54, p113 


Hot-dip galvanizing involves 4-min pickle 
in sulfuric acid at 160 F, hot water rinse, 
and 4-min dip in mixture of No. 20 gal- 
vanizing flux, salt, and sal ammoniac. 
Work is then dried in oven heated by ex- 
haust gases from galvanizing furnace. 
Galvanizing -operation requires 24%4-min 
dip in molten zinc at 860 F. AM—May 
23 °55, p147 


Mechanical Finishing 





— 


THRUST WALLS and bearings of Pontiac 
crankshafts are polished on special Impco 
machines. AM—Nov 8 '54, p134 


Power brushing cleans up surfaces, re- 
moves sharp edges, and reduces stress 
concentrations by removing scratches, 
tiny cracks, and tool marks. But optimum 
results can be obtained only if the proper 
type of brush is selected. Data sheets 
show how to choose the right brush for 
the job. AM—Oct 25 ’54, p167, 169, 171 
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SHARP CORNERS of dovetail slots in tur- 
bine wheels are radiused on G-E-built ma- 
chine with four tampico brushes fed with 
NU-Spra-Glu S-390 liquid abrasive. Dovetails 
on buckets are radiused on same machine by 
setting to half depth in dummy ring and 
using only two upper brushes. AM—June 
6 ‘55, pl42 


Barrel Finishing 


Tumbling small parts for burr removal 
and burnishing can effect big savings. 
Hamilton Watch Co finishes gold dial 
marker dots in lots of 10,000 per load. 
Former method of hand finishing would 
require 200 man-hr per week for four 
months. AM—Jan 17 °55, p118 


Removal of burrs and sharp edges on 
fuze plates at Hamilton Watch cost $5.50 
per 1000 pieces when performed by a 
vendor. Tumbling reduced the cost to 
only $1.33. AM—Jan 17 ’55, p118 





METAL CHIPS removed by tumbling 1200 
watch pillar plates prove that burrs are re- 
moved and corners rounded, even though 
some defects are difficult to see with the 
eye. AM—Jan !7 ‘55, pil8 


Shop-made tumbling barrels for fuze 
plates are 20 in. in dia, 32 in. long, with 
variable-speed drive to suit work needs. 
Twenty-one different plates are tumbled 
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to three basic control specifications. Esti- 
mated savings on one contract are $500,- 
000. Barrels are stainless steel lined with 
maple or rubber-base material and cost 
only 10% of commercial equipment. AM 
—Jan 17 °55, p119 





STAINLESS STEEL octagonal tumbling bar- 
rels are rotated by rubber-covered friction 
rolls. End cap is removed for filling and 
emptying, and barrels are loaded or un- 


loaded from rolls without stopping the ma- 
chine. AM—Jan 17 '55, p!20 


Selection of tumbling barrel size should 
be determined by laboratory tests on spe- 
cific parts. Barrel should never be more 
than three-fourths full of parts and abra- 
sive, and liquid medium, if called for, 
should cover these by 1 in. AM—Jan 17 
55, p120 


Barrel linings for small watch parts at 
Hamilton Watch are black vinyl plastic 
—Miccrosol E1003 plating-rack cover- 
ing—sprayed on and baked. Durable 
coating is obtained at very nominal cost. 
Coating is preferable to wood, except on 
fuze plates. Unlined barrels are used for 
hard metals tumbled at high speed to ob- 
tain necessary violent action. 4dM—Jan 
17 ’55, p121 


Small steel parts that do not have suffi- 
cient weight to respond to barrel tumbling 
are processed in Swiss-made, wood-lined 
shaker barrels which reciprocate rapidly 
with a snap action to throw contents back 
and forth. Abrasive is employed to cu- 
shion the delicate parts, such as small 
steel pinions for Hamilton watches. AM 
—Jan 17 °55, p121 


Tumbling abrasive for brass and soft 
metal watch parts is 300-mesh garnet that 
fractures into round, non-packing par- 
ticles that will not load. For steel parts, 
150-mesh quartz sand is used for normal 
burr removal; for heavy burrs, action is 
speeded by No. 3 Roto-Finish aluminum- 
oxide compound. AM—Jan 17 ’55, p122 


Tumbling abrasive for fuze parts at Ham- 
ilton Watch is fused aluminum oxide in 
the form of balls, rods, or small triangles. 
It does not impregnate the metal, erodes 


American Machinist ¢ MID-NOVEMBER, 1955 


\ face produced is suitable for rhodium 

































































slowly into fine particles, and does not 
fracture into pieces that could lodge in 
holes or recesses. Small-mesh material 
might clog openings and require acid dip 
for removal. AM—Jan 17 °55, p122 


For deburring and burnishing, nail fins 
—scrap from nail pointing machines— 
are case hardened at Hamilton Watch. 
They will get into small holes as in a 
nickel-silver watch plate, will not enlarge 
the holes as an abrasive would, nor round 
the edges excessively. High-quality sur- 


plating without intermediate buffing. Ma- 
terial cost is only 10¢ a pound ready for 
use. AM—Jan 17 ’55, p122 


Slugs for tumbling small watch parts are 
small brads, casehardened in the plant, 
and costing only 40¢ a pound, ready for 
use. They are excellent for cleaning the 
profiles of small gear teeth. Those rough- 
ened by use with an abrasive are kept 
separate from the smooth ones used for 
burnishing only. AM—Jan 17 ’55, p122 


Solutions for tumbling vary with the par- 
ticular conditions, but a standard for brass 
is cream of tartar, for steel a proprietary 
compound S-11. For silver, a compound 
of cream of tartar and CN42, Antara de- 
tergent made by General Analine & Film 
Co. For some steels and stainless steel, a 
chelating compound Versene T made by 
Versene Co, Framingham, Mass, mixed 
with 10% caustic solution. AM—Jan 17 
*55, p123 


Finishing ... General 


Protect surface of stainless steels during 
fabrication by plastic coating or paper. 
Use paper or felt under hold-down pads, 
adhesive tape on edges of brakes, and 
ample lubrication when drawing. Don’t 
use wheels or buffs contaminated with 
other metals, or surface will be streaked. 
Don’t use buffing compounds containing 
iron oxide. Stainless can be finished in 
several ways but, for maximum corrosion 
resistance, do not add any coating. AM 
—Sept 27 °54, p140 


Attractive black finish can be given to 
aluminum by holding part over alcohol 
flame and slowly pouring olive oil over 
upper surface. Durable black surface is 
produced which can be rubbed with lin- 
seed oil or coated with clear lacquer. AM 
—Jan 3 ’55, p125 


Welded seams on tubular components are 
rolled flat on Ryan-built seam rollers in 
one-tenth the time required for removing 
excess weld metal with air grinders. Roll- 
ing also refines grain structure and elimi- 
nates need for adding extra filler-rod 
metal to seams. AM—Feb 14 °55, p147 
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Plug Gage Bushing Turbine Rotor 


Here are a few highly successful Flame-Plating applications. Perhaps 
Flame-Plating can help you solve design problems on similar parts. 


Flome—P Yating proves 


“Two metals are better than one” 


LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. [Ta Offices im Other Principal Cities 


) 


Many times two metals are better than one especially when you can 
combine the wear-resistance of tungsten carbide with the metallur- 
gical advantages of most any other metal. For example, by Flame- 
Plating a thin coating of tungsten carbide on aluminum, magnesium, 
or titanium, you can combine wear-resistance with light weight and 
low moment of inertia. Undoubtedly, you can think of many other 
combinations that would help you solve your design problems. 

Flame-Plating is Lrvpe’s service, performed in Linpe’s plants, for 
depositing a thin coating of tungsten carbide on metal parts. Finished 
or semi-finished parts can be Flame-Plated without distortion for the 
temperature of the part being plated seldom reaches 400 deg. 
Fahrenheit. The coating may be used in as-coated condition (similar 
to fine emery paper) or finished to fine tolerances for precision 
applications. 

For the full Flame-Plating story, call your nearest Linpe Office 
or write for your free copy of the Flame-Plating booklet. 


design with Flame-Plating in mind 


In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


“Linde” is a trade-mark: and“ €£p" is a service mark of UCC. 








MANUFACTURERS’ 
FREE LITERATURE 


AUSTEMPERING & MARTEMPERING— 
Ajax Electric Co, Delaware Ave & Laurel St, 
Philadelphia 23, Pa. 7-page Technical Bulletin 
No. 500 on present status covers history of de- 
velopment ; basic S-curve theory; reasons for 
using; selection factors; equipment require- 
ments; recent developments, typical examples. 


THERMOCOUPLE & PYROMETER SUP- 
PLIES—Bristol Co, 115 Bristol Rd, Waterbury 
20, Conn. 56-page bulletin P1238, an illustrated 
buyer's guide and user’s manual, contains engi- 
neering data on selection and installation; rec- 
ommendations for specific applications outlined. 
Booklet includes accessories available, as well 
as thermocouple calibration tables based on new 
NBS Research Paper 2415 and Circular 508. 


FURNACE & OVEN CONTROLS — Bristol 
Co, 115 Bristol Rd, Waterbury 20, Conn. 48- 
page illustrated bulletin P1260, a price list and 
specification catalog of instruments and ac- 
cessories, contains engineering data for proper 
selection; describes all components required for 
heating applications. 


FLAMATIC HARDENING MACHINES— 
Cincinnati Milling Machine Co, Marburgh & 
Klein Sts, Cincinnati 9, Ohio. 21-page catalog 
M-1861 contains illustrated information on meth- 
od of hardening, brazing, and heat-processing 
with electronic control. Machines pictured, as 
well as typical applications. 


ELECTRIC OVENS & FURNACES — Blue 
M Electric Co, Blue Island, Ill. 4-page bulletin 
5510 illustrates Power-O-Matic units with auto- 
matic electronic controller. Specifications, opero- 
tional, construction features on batch ovens, air 
draw furnaces, box-type muffle furnaces, high- 
temp recirculating ovens, self-contained portable 
electronic temp control unit. 


LIQUID BLAST CLEANING—-Pangborn Corp, 
PO Box 380, Hagerstown, Md. 8-page bulletin 
1403 contains photographs, dimensions, sizes 
and features of all models of the EZ-2 and 
EZ-3 Hydro-Finish machines for deburring, 
surface finishing and preparation. 


HEAT TREATMENT OF STEEL—Leeds & 
Northrup Co, 444 N 16th St, Philadelphia 44, 
Pa. 20-page catalog TD-620 (1) describes Homo- 
carb method with Microcarb atmosphere con- 
trol. Description and specifications of furnaces 
and control equipment. Includes case histories 
and installation pictures. 


HEAT-TREATING UNITS WITH CON- 
TROLLED ATMOSPHERE COOLING—/Ip- 
sen Industries Inc, 715 S Main St, Rockford, 
Il, 4-page bulletin T-40 includes descriptive 
drawings, photographs, and data covering all 
phases of cperations, and specifications on TFC 
Series furnaces. 


INFRARED HEATING — Fostoria Pressed 
Steel Corp, Fostoria, Ohio. 20-page illustrated 
booklet. “Applications Unlimited,” discusses 
process, applications, advantages. Specific ex- 
amples, case histories, specifications, oven mod- 
els available included. 


BARREL FINISHING—Minnesota Mining & 
Manufacturing Co, 900 Fauquier St, St Paul 
6, Minn. Two booklets describe techniques and 
products. “Barrel Finishing” explains how it 
works, what parts can be so treated, what 
operations it performs. Lists complete line of 
Honite chips, compounds and equipment. “‘Abra- 
sive Chips and Compounds for Barrel Fin- 
ishing”’ Zecorthas difference between chips; gives 
specifications for Honite compounds available: 
for cutting, finishing, and cleansing operations. 


TEMPERATURE BRIDGES—Leeds & North- 
rup Co, 444 N 16th St, Philadelphia 44, Pa. 
2-page illustrated data sheet E-33 (2) gives in- 
formation on bench-type and portable DC 
bridges for temp and temp difference measure- 
ments of moderate accuracy by resistance ther- 

mometer method. Construction, circuit diagrams, 
pacer risa and accessory equipment included. 


PLANNING A HEAT-TREATING DEPART- 
MENT — Lindberg Engineering Co, Furnace 
Div, 450 W Hubbard St, Chicago 12, Ill. 24- 
page booklet describes proper furnace-size selec- 
tion; shows recommended layouts; gives approxi- 
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Y Paint Processing Equipment by Peters-Dalton 
-part of the CHRYSLER Forward Look 


Multi-million dollar expansion program at Chrysler- 
Jefferson Plant, Detroit, includes the installation 
of special high production paint process equip- 
ment—designed, engineered, fabricated and 
erected by Peters-Dalton. 
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To fill an important role in the huge expansion program undertaken at the Chrysler-Detroit Plant, the 
requirements for a vast paint processing equipment installation were met by Peters-Dalton. This is another 
case of an outstanding challenge solved by P-D engineers. The equipment had to be designed to fit 
within the structure being built by Chrysler and to conform to layouts made by their plant engineers. | 
operates on three levels and provides the special services so necessary for maintaining its part in the 
highly accelerated production program at Chrysler. 


Whether your needs are for an installation comparable to this or for one of a basically simple nature, 
depend on the more than quarter century of Peters-Dalton engineering experience. Find out for yourself 
— just write, wire or phone. 


Representatives in Principal Cities J 
® Hydro-Whirl Paint Spray Booths 
® Industrial Washing Equipment 


a) ® Drying and Baking Ovens 


2) Hydro-Whirl Dust Collecting Systems 
















S & W **A’’ type 

used in 
conjunction with 
S & W Ammonia 
Dissociator. Siop- 
ing intet tnd exit 
hoods vent in- 
filtration of air 


tion at a mini. |) 
mum. pu 
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A” TYPE CONVEYOR FURNACE 

Bright annealing or brazing are obtained with atmosphere savings of better 

than 60%. A comparable horizontal type suuvayed’ tecaads, aan required 

600 CFH used approximately 125 CFH 

in the sloping hood model. With the 

alloy muffie, the “A” type furnace as- 

sures “high production” bright anneal- 

ing, hardening and brazing to stainless 
steel processors. 


Write today for details on S & W Full 
Muffle “A” Type Conveyor Furnaces. 
State your pe a requirements — we'll 
advise without obligation. 


SARGEANT & WILBUR, INC. 
177 Weeden Street, Pawtucket, R. I. 


























Doors Open 8” Above Belt! 


S & W “A” Type Furnaces now used to 
bright copper braze stainless steels have 
8” clearance above belt — contradicting 
usual belief that working height of con- 
stantly opened furnace doors must be 
less than 3’ to get bright work. Ask 
about other ingenious installations. 

















Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 
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The CLAIR model 202, or one of seven other basic Clair 
models may well be the answer. Model 202 employs the same 
fundamental features so outstandingly characteristic of all 


CLAIR machines . . . Direct line actuation . . . Hydraulic 
and Air cylinder controls . . . Sealed Anti-Friction bearings 
- « « Interchangeable parts, etc. 


Horizontal offers - - « 
* Waist high ~ + less operator 
! 
* Better ! 
* Rolls can be in two minutes! 
* Easier to exhaust and keep clean! 








MODEL 202 double roll assures 
uniform and simultaneous coverage 
of both sides at any pre-determined 
a pressure, over flat or con- 
toured surfaces. “It Floats On Air”. 


BA BR 


MANUFACTURING CO., Inc., OLEAN, N.Y: 


VERSATILE Line of § M 





COUNTER BALANCED FLOATING MOLL ASSEMBLY 











Offering the Most 
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mate floor-space requirements; lists auxiliary 
equipment, such as tongs, straightening presses, 
workbenches, hardness testers, etc. — 


“FINISHES FOR ALCOA ALUMINUM”— 
Aluminum Co of America, 762 Alcoa Bldg; 
Pittsburgh 19, Pa. 48-page illustrated book de- 
scribes basic characteristics and applications; 
outlines methods, including mechanical, chemi- 
cal, electrochemical finishes, electroplating, and 
paint, lacquer and enamel. Request direct on 
company letterhead. 


SOFT-METAL MELTING EQUIPMENT— 
General Electric Co, Schenectady 5, NY. 4-page 
illustrated publication GEA-6113 shows steps 
for selecting cast-in immersion heaters for 
melting specific types of metals, and varying 
quantities of each type. Thermostats and manual 
or automatic controls available described, as 
well as selection and application of melting pots. 


QUENCH FURNACES — Ajax Electric Co, 
Delaware Ave & Laurel St, Philadelphia 23, 
Pa. 4-page bulletin 700 illustrates and describes 
electric salt bath units for austempering and 
martempering. Advantages, applications, opera- 
tion covered. 


TEMPERATURE-CONTROL SYSTEMS — 
Barber-Colman Co, 115 Loomis St, Rockford, 
Ill. 8page bulletin F 6149-2 explains various 
types ranging from two-position “on-off” to pro- 
portional position with automatic reset; terminol- 
ogy, applications, and selection guides included. 


HIGH-SPEED STEEL HARDENING—Sentry 
Co, Foxboro, Mass. 8-page bulletin 1077 covers 
Sentry Diamond Block method of atmospheric 
control. Explanation of recommended practice 
includes description of essential equipment and 
accessories needed, furnace operating procedure, 
method of loading tools, suggestions and cau- 
tions, materials customarily heated. 


FINISHING — Du Pont Finishes Division, 
Wilmington 98, Del. Two 8-page illustrated 
bulletins describe dip tank and flowcoat proc- 
esses. No. 12 discusses size and shape of tanks, 
methods of dipping, hanging, agitation, tank 
control. No. 13 includes sections on limitations 
of flowcoating, operating variables, surface 
preparation, primers, topcoats, and thinners. 


METAL CHILLING EQUIPMENT—Cincin- 
nati Sub-Zero Products, 3928 Reading Rd, Cin- 
cinnati 29, Ohio. 12-page catalog presents illus- 
trated information on equipment for shrinking, 
testing, and treating of metals. 7 models of 
chilling machines and 4 testing units are de- 
scribed with specifications and technical data 
concerning applications. : 


ELECTRIC HEAT-TREATING FURNACES 
—Lucifer Furnaces, Neshaminy, Pa. 4-page 
brochure illustrates 6 models. Descriptional data 
and applications given; accessories and parts 
covered. 


QUENCHING OIL—Sun Oil Co, 1608 Walnut 
St, Philadelphia 3, Pa. Technical bulletin 37 
describes Sun Quenching Oil Light. Table 
shows advantages of various degrees of oil 
agitation; graph indicates how product com- 
pares with an expensive compounded oil. 


BLAST-CLEANING MEDIA — Baldwin-Hili 
Co, 1155 Breuning Ave, Trenton 2, NJ. 4-page 
bulletin describes characteristics and perform- 
ance of non-metallic, dustless MonoKleen min- 
eral shot; non-conductive, non-corrosive mate- 
rial cleans in one pass over surface. 


PLATING TANK TEMP CONTROL—Minne- 
apolis-Honeywell Regulator Co, Wayne & Win- 
drim Aves, Philadelphia 44, Pa. 9-page illus- 
trated Data Sheet 5.1-4 describes application 
of Honeywell instrumentation to various types 
of plating tanks. Diagrams of typical installa- 
tions cover use of electric and pneumatic temp 
control systems, and of recording, indicating, 
and non-indicating instruments. 


PREHEATING CHART — Tempil Corp, 132 
W 22nd St, New York 11, NY. Lists recom- 
mended preheat temperatures for 79 commonly 
used metals and alloys. Gives factors influenc- 
ing temperatures and effects of correct pre- 
heating on metal properties. Request direct on 
company letterhead. 

AUTOMATIC IMMERSION PROCESSING 
EQUIPMENT—Frederic B Stevens, Inc, 1800 
18th St, Detroit 16, Mich. Folder contains il- 
lustrated material on bright dipping of alumi- 
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FOR DEGREASING, DESCALING AND ELECTROPLATING 


Depend on these Du Pont products and processes 


FOR VAPOR DEGREASING: You get bright, 
thorough cleaning for any class work . . . in any vapor 
degreaser with TRICLENE® D trichlorethylene. An ex- 
clusive Du Pont formulation gives it rugged resistance 
to all the major causes of solvent deterioration . . . yet 
TRICLENE D cleans safely even the most delicate metal 
surfaces. This means a higher standard of vapor de- 
greasing and reduced maintenance cost . . . at no extra 
cost to you! 









BRIGHT, CLEAN, DRY parts coming from the vapor degreaser after 
being quickly, ec ically cl d with Du Pont TRICLENE D. 





FOR DESCALING: With the Du Pont-pioneered 
Sodium Hydride Process you can thoroughly descale 
any metal unaffected by fused caustic at 700° F— 
within 20 minutes or less. And because bath action 
stops the instant scale is reduced, there’s no loss of 
base metal . . . no pitting or etching to cause costly 
rejects. Scale-breaking operations, necessary with older 
descaling methods, are eliminated entirely, and the 
process is so easy to operate that any pickler can be 





a: “Ses ‘ 
AFTER SODIUM HYDRIDE TREATMENT, reduced scale on carbon 
steel wire is blasted off with a water quench. 


trained to run it within hours. 


FOR ELECTROPLATING: You can depend on 
Du Pont plating chemicals and processes for economy 
and high-quality results—in barrel, still, semi- or fully 
automatic equipment. 


For Zinc Plating: ZIN-O-LYTE® plating salts and 
chemicals; DUROBRITE® Addition Agent 309, 

For Cadmium Piating: CADALYTE® plating salts 
and chemicals. 

than.” 7 For Copper Plating: COPPRALYTE® plating salts. 
| a Semrtes Se ‘eS . For Copper and Silver Plating: Sodium Cyanide 
BARREL PLATING with Du Pont ZIN-O-LYTE. Brilliant deposits are and Potassium Cyanide. 

obteined directly on parts of all sizes and shapes. 


For more information on any of these products or ELECTROCHEMICALS 
processes write to E. |. du Pont de Nemours & Co. 


(Inc.), Electrochemicals Department, Wilmington 98, DEPARTMENT 


Delaware, or call the Du Pont office nearest you. 

DISTRICT OFFICES: BOSTON « CHARLOTTE » CHICAGO « CINCINNATI 

CLEVELAND « DETROIT «© EL MONTE (California) « KANSAS CITY* — + 
NEW YORK © PHILADELPHIA * EXPORT DIVISION, WILMINGTON, DEL. te 


“Barada & Page, Inc. Better Things for Better Living... through Chemistry 
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Built To Fit 
Your Specific 
equirements 
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EALING. Brass, copper, aluminum, high 
low carbon, stainiess and other alloy strip, tubing 
wire in coils, on reels or in strands, are uniformly 

fn hundreds of EF continuous and batch type 
Our extensive experience can save you time 
and money. 








BRIGHT ANNEALING. Discharge end of an EF gas 
fired radiant tube installation with EF endothermic special 


of stampings, uniformly and continuously. Other EF in- 
stailations are handling stainless steel and other stampings. 






BULLETIN No. 461 
shows typical installations 
of EF Gas-fired, Oil-fired 
ond Electric Furnaces 





THE ELECTRIC FURNACE CO. 
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AND ELECTR FURNACES 


FIRED 


> PRODUCT OR PRODUCTION 


Canadian Associctes © CANEFCO LIMITED 
Toronto 1, Canada 
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num and/or brass. Descriptions of two opera- 
tions presented; labor, acid, and space-saving 
costs detailed. 


“GAS-FIRED FURNACES FOR INVEST- 
MENT CASTING” — Surface Combustion 
Corp, Dorr & Thomas, Toledo 1, Ohio. 4-page 
bulletin SC-170 gives data on uniform mold 
heating, accurate time-temp cycles, and simple 


burner control. Furnace characteristics are de-- 


scribed and illustrated. Includes chart of char- 
acteristics of typical investment casting alloys; 
product and application photographs. 


ULTRASONIC CLEANING EQUIPMENT— 
Acoustica Associates, Inc, 421 Seventh Ave, 
New York 1, NY. Bulletin DR-400 describes 
Model DR-400 unit for production cleaning and 
degreasing, electroplating, soldering aluminum, 
degassing molten aluminum, metal cutting, and 
other applications. Contains operational princi- 
ples; specifications included. 


SINTERING FURNACES—Drever Co, Beth- 
ayres, Pa. 12-page bulletin B-101 provides il- 
ilustrated data on units for sintering powder 
metal products, and reduction of metallic ox- 
ides. Variety of types and sizes described. 


INDUCTION HEATING — Lepel High Fre- 
quency Laboratories, 55th & 37th Ave, Wood- 
side 77, New York, NY. 4-page folder gives 
engineering data on principles and practical_ap- 
plication. Two units (Models T-20-3 and‘T- 
30-3) illustrated, with specifications. 


METAL FINISHING—The Carborundum Co, 
Niagara Falls, NY. 42-page illustrated booklet 
“Abrasive Grain and Powders” contains abra- 
sive engineering recommendations. Sections on 
metal buffing, metal tumbling, and pressure 
blasting. 


IMMERSION HEATING EQUIPMENT— 
Eclipse Fuel Engineering Co, 1100 Buchanan 
St, Rockford, Ill. 4-page folder H-11 describes 
method applicable to low-temp metal melting; 
heating plating solutions, etc. Data on selection, 
sizing and installation, heat loss, burner selec- 
tion tables. 


BLAST CLEANING MACHINE — American 
Wheelabrator & Equipment Corp, Mishawaka, 
Ind. Bulletin 124-B describes airless 48x42-in. 
Tumblast, employing tumbling principles in con- 
junction with hurling of metallic or non-metallic 
abrasives. Abrasive blasting principles discussed, 
typical parts processed, case histories. 


SOFT METAL REVERBERATORY FUR- 
NACES — Eclipse Fuel Engineering Co, 1100 
Buchanan St, Rockford, Iil. 6-page bulletin C-80 
lists sizes, capacities, BTU inputs of dry 
hearth types, including new hydraulic nose pour 
unit. Models illustrated with specifications. 


VITREOUS ENAMEL ON ALUMINUM 
CASTINGS — Vitreous Engineering, Monarch 
Aluminum Manufacturing Co, 9215 Detroit Ave, 
Cleveland 2, Chio. Brochure lists advantages as 
an abrasion-resistant protective coating as well as 
a colorful finish; technical data and test results 
detailed. 


PYROMETER SERVICE TIPS—Barber-Col- 
man Co, Wheelco Instruments Div, Rockford, 
Ii. 11-page bulletin F7259 outlines variety of 
erratic performances and provides suggestions 
and solutions for correction. 


TEMP INDICATING COATINGS — Tempil 
Corp, 132 W 22 St, New York 11. Revised 
“Instructions for Using Tempilaq” complies 
with recent addition of newly-developed temp 
ratings to line of coatings. 


VACUUM CLEANING SYSTEMS — Wilson 
Engineering Corp, 120 S Michigan Ave, Chi- 
cago 3, Ill. 4-page illustrated bulletin 50 de- 
scribes syphon jet vacuum system, a non-electric, 
multi-purpose cleaner for heavy-duty use; util- 
izes compressed air. Applications and techniques 
outlined. 


METAL HEAT TREATING UNIT — Ipsen 
Industries, 715 S Main St, Rockford, Ill. Tlus- 
trated bulletin RT-10 describes the 25-lb/hr 
laboratory Model RT-25-E for complete and 
accurate duplications of large furnace opera- 
tion. Features described, specifications provided. 


STRIPPER—Oakite Products, Inc, 19 Rector 
St, New York 6, NY. 6-page folder describes 
Rustripper, an alkaline detergent that removes 
paint, phosphate coatings, rust, and oil from 


metal surfaces in one operation. Applications 
listed in case histories. Request direct on com- 
pany letterhead. 


SALT BATH FURNACES—Hevi Duty Elec- 
tric Co, Milwaukee 1, Wis. 4-page bulletin 655 
illustrates features of Bellis immersed electrode 
units, temps 300 to 2300F. Advantages, appli- 
cations, construction details included. 


SURFACE HEATING GUIDE—General Elec- 
tric Co, Schenectady 5, NY. 4-page selector 
guide GEA-6146, indicates which type of heater 
to use for specific jobs, heater rating, caleu- 
lation of heat-up time, how to select thermo- 
stats and controls. 


PYROMETER SUPPLIES — Arklay S Rich- 
ards Co, 70 Winchester St, Newton Highlands 
61, Mass. 15-page catalog contains illustrated 
information on thermocouples, protecting tubes, 
thermocouple wires, extension lead wires, insu- 
lators, and accessories. 


TUMBLING BARRELS—Tumb-L-Matic, 4510 
Bullard Ave, New York 70, NY. Bulletin LS- 
55 describes and illustrates LS units for large 
scale, low-cost finishing by dry process. Includes 
recommendations for selecting specific abrasive 
compounds for various operations. Details, di- 
mensions, optional equipment for two models. 


ABRASIVE WHEELS—Weldon Roberts Rub- 
ber Co, Brightboy Industrial Div, 351 6th Ave, 
Newark 7, NJ. 12-page catalog 58 illustrates 
and describes properties and uses of Brightboy 
rods, blocks, disks, and wheels for deburring, 
finishing, and polishing metals. Operational in- 
structions, selection of proper binder, grain size 
and type, specifications included. 


WET BLASTING—American Wheelabrator & 
Equipment Corp, Mishawaka, Ind. 18-page book- 
let 451-D illustrates precision cleaning and fin- 
ishing applications, describes Liquamatic process. 


PAINT & VARNISH STRIPPER — Octagon 
Process Inc, 15 Bank, Staten Island, NY. Fact 
sheet gives applications for Octastrip 31 for use 
on all metals. Strips epons and most organic 
coatings; non-flammable; used cold; water- 
rinsable, 





PULL, BROTHERS, PULL 


What is the best way to handle the prob- 
lem of taking on a man in the shop on 
the supervisor's recommendation that he 
is a friend of his? Should a foreman 
refuse if he is dissatisfied with the man’s 
ability? 

Anyone is very foolish to hire or be 
instrumental in hiring a person who is 
not competent—friend or not. When you 
recommend someone for a job, his suc- 
cess or failure is a direct reflection on 
you. 

I do not feel that Ed should ignore 
the new man’s shortcomings. However, 
Ed should be very sure in his own mind 
that he’s not belittling this fellow just 
because Harrison got him the job. 

If the new man does not prove satis- 
factory after a fair trial, Ed should go 
to Harrison and lay the cards on the 
table. By doing so, Ed is protecting him- 
self, and giving his boss the chance to do 
likewise. 

Gordon A Johnson 
Worcester, Mass 
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MOST OUTSTANDING METHOD FOR 
REMOVING BURRS, FINISHING SURFACES 
ON CONTINUOUS PRODUCTION LINES 


BRUSHAMATION py ossorn 


The parts shown above are typical of the work you can 
now handle with Osborn’s line-production power brushing 
method... BRUSHAMATION. 


COMPLETELY INTEGRATED...Osborn’s Automated Brushamatic® 
Equipment fits right into your production line. 


ELIMINATES BOTTLENECKS. It is now poutte to remove burrs, 


blend surface junctures, remove weld scale, clean parts on a 


continuous line-production basis. 


AUTOMATES FINISHING OPERATIONS... takes parts right 
from your production lines, feeds them to rotating power 
brushes, delivers them precision-finished to micro-tolerances 
where necessary 


... all without manual handling. 


For better product quality, lower production costs, have an 
Osborn Brushing Analysis made of your operations. Write 
The Osborn Manufacturing Company, Dept. C-38, 5401 
Hamilton Avenue, Cleveland 14, Ohio. 


AUTOMATED BRUSHAMATIC®, . . One of 
Osborn’s 301 series integrated production 


line automatic power brushing machines. 


N . © 1955 The Osborn Manufacturing Company 
SBOR BRUSHING METHODS ¢e POWER, PAINT AND MAINTENANCE BRUSHES” 
BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 
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eH MATERIALS 
H = Steels 
H__ Stainless steels 
H2 Iron 


H2 Nickel alloys 

H3 Copper alloys 
H3~ Aluminum 

H4 Titanium 
‘H6 Carbides 

H6 Plastics 

H7 Other nonmetallics 
H9 Materials—general 


e@ Hii COMPONENTS 
H11 Feeders and loaders 
H12 Pneumatic equipment 
H13 Cutting fluid equipment 
H13 Components—general 


WHERE TO BUY IT 


The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook issue may be of 
maximum use to you... a true 
wo tool . . . a reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together with the manufacturer’s 
name, in the WHERE TO BUY 
IT Section—pages 4-13. 








Mareterials covered in this section range from aluminum to zirconium, 
and include glass, plastics, and mica. AGA ioe” 

And there's a lot of useful information on feeders, 

loaders, and other commercially available machine components 


“a + eee SA 


Materials and 


MATERIALS 


Steels 


Low-alloy steels can replace high-alloy 
steels in some applications if clad with 
aluminum in new GM-developed process 
called Alumicoat. Sole licensee is Arthur 
Tickle Engrg Works, Brooklyn, NY. Ap- 
plications include some jet engine, ma- 
rine boiler, and diesel exhaust parts. AM 
—Nov 8 ’54, pl01 


Dies and support plates for 14,000-ton 
extrusion press are made from annealed 
(R, 12-20) hot-work, tungsten-chrome- 
moly steel. Composition is W-1.25%, 
Cr-5.00%, Mo-1.50%, C-0.35%, Mn- 
0.25%, Si-1.0%, V-0.25%. AM—Dec 6 
54, p163 


Skiving tools made from Rex 95 hardened 
blanks, R, 62-64, have shown excellent 
service life. Properly ground and stoned 
on the cutting edge, they will produce 
finish of 8 mu in. on brass and al, 16 mu 
in. on steel. AM—Feh 14°55, p125 


Pre-alloyed steel powders are now avail- 
able (Vanadium Alloys Steel Co) in vir- 
tually any composition that can be melt- 
ed. They are especially useful for making 
parts such as gears and cams, and can 
be through hardened even in thick sec- 
tions. They are as responsive to heat treat- 
ment as bar stock, have high tensile 
strength, good green strength, and low 
shrinkage. Surface finish is better than 
that of precision-ground surface, with 
minimum variation for the life of the 
dies. PE—March °55, p133 


Tool steel is not suitable for die rings or 
female members of draw dies for stainless 
or high-nickel alloys, unless the draw is 
shallow or the metal is formed by a bend- 
ing or folding action. Deep shells cannot 
be drawn without scores or scratches 
when tool steel is used. 4M—May 23 
*55, p130 


Oil-hardening, high-carbon, high-chrome 
die steel should be used for draw dies for 
stainless or high-nickel alloys when they 
are of intricate shape or cannot be ground 
to size after hardening. Use air-harden- 
ing die steel for the largest and most com- 
plicated dies. Hardened chrome-plated 
and graphitic steels are also satisfactory. 
AM—May 23 ’°55, p130 


Tungsten finishing steel—a “slippery 
hard” type—is suitable for drawing 
punches, draw collars, and pressure pads 
used for drawing stainless steel and high- 
alloy nickel. It is water-hardening and 
tends to shrink, so is most useful for 
smaller dies not likely to crack on hard- 
ening. AM—May 23 °55, p130 


Extensive production tests at Brown & 
Sharpe indicate that C1119 steel actually 
has better machinability than is usually 
conceded, and is better than B1113 or 
C1213 for screw machine work. Low- 
carbon steels (0.08% max) tend to be 
gummy and not so free machining as 
higher-carbon grades. It is not as good as 
leaded stock for small parts, but leaded 
stock over 1% in. in dia appears to be 
subject to lead segregation, so is not so 
good for drilling. It has better harden- 
ability and, with higher manganese, is 
particularly good for hot-quenching. Ma- 
terial should be non-killed, with 0.10% 
max silicon, and sulfides should be glob- 
ular rather than stringy. AM—June 20 
55, p1l3 


Stainless Steels 

Stainless steel has a tendency to scratch 
and gall when being drawn and formed. 
This may be prevented by facing the dies 
with Ampco 24 alloy. This is a harder 
and more wear-resistant material than 21 
and 22 alloys and gives from two to five 
times the die life. AM—Aug 2 °54, p106 


Draw dies for stainless steel are similar 
to those used for ordinary steel but must 
be made larger and stronger, and working 
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components 


details must be made from special mate- 
rials to avoid pick-up or scratching of 
the work. See under Pressworking and 
Tooling. AM—May 23 ’55, p130 


Stainless steel AISI 310 and 17-7 PH 
present a difficult problem in scale re- 
moval after heat treating. A silicon-bear- 
ing substance developed by Boeing de- 
composes in the furnace and deposits a 
layer of finely divided silicon which is 
easily brushed off after heat treating. The 
silica markedly inhibits oxidation of the 
metal surfaces. AM—Aug 30 54, p112 


Titanium-stainless, type 321, AMS 5645 
(8-10% ti), R,, 96-98 is considered diffi- 
cult to machine because of its tough, yet 
sluggish and galling action when cut. It 
can, however, be machined without trou- 
ble by the right type of tools and cutting 
fluid. See under Turning, Milling, Drill- 
ing, and Tapping. AM—Sept 13 °54, p144 


Stainless steel has been friction-sawed at 
Ryan Aeronautical with toothless blades 
made from box strapping. For heavier- 
gage materials, however, home-made 
blades of spring steel worked better. 
Speed was around 4500 sfpm. AM—Oct 
11 °54, p185 


Stainless steel sheet is supplied with a 
variety of mill finishes. No. 1, hot rolled, 
annealed, and pickled is rarely used for 
subsequent polishing, except where form- 
ing and annealing would destroy a higher 
finish. It is furnished chiefly in heavier 
gages for industrial applications. No. 2D, 
dull cold rolled has a compact, dense sur- 
face, and maximum ductility and draw- 
ing quality. No. 2B, bright cold rolled 
has bright, dense surface, slightly harder 
temper than 2D. For shallow drawing, it 
offers a better surface for beginning pol- 
ishing. No. 4, standard polish on one or 
both sides has bright finish with good 
luster, is suitable for shallow draws or 
moderate forming. No. 6, tampico 
brushed surface has dull, matte surface. 


No. 7, high-luster polish has semi-mirror 
finish, more brilliant than No. 4. AM— 
Sept 27 °54, p140 


When laying out stainless steel, use a 
small triangular punch to minimize work 
hardening. AM—Sept 27 °54, p135 


Forging range temperatures for the three 
types of stainless steels are given in a 
table. See table under Forging. AM— 
Sept 27 °54, p134 


Types 430F and 416 of stainless steels 
have been developed especially for ma- 
chining purposes. Machine type 430F at 
80 to. 90% of the rates for Bessemer 
screw stock; type 416 at 75 to 80%. If 
a non-machining grade must be used, 
some sacrifice in machining properties 
must be made—AM—Sept 27 °54, p134. 


Stainless steels require sharp tools rigidly 
mounted, operated at proper speeds, and 
the use of cufting fluid. The latter is 
usually a sulfur-base oil. Ferritic types 
are easiest to machine, annealed marten- 
sitic somewhat more difficult, and aus- 
tenitic most difficult because of work- 
hardening properties. Special care must 
be taken with these to prevent tool from 
riding and thus work-hardening the sur- 
face to be cut. See under specific opera- 
tions. AM—Sept 27 °54, p134 


Comparative fabricability for annealed 
stainless steels is presented in table. It 
includes cutting, machining, forming, 
joining, and finishing. AM—Sept 27 °54, 
p132, 133 


Perforating stainless steel requires from 
75 to 100% more force than for mild 
steel. Reduce press speed by 50 to 60%. 
Take care in setting clearances, especially 
with austenitic types. Recommended min- 
imum hole diameter is 14% to 2 times 
stock thickness. Lubricants are advised, 
and flattening or annealing may be re- 
quired after severe cutting operations. 
AM—Sept 27 °54, p132 
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Shearing operations on stainless steels 
require 30 to 50% greater shear capac- 
ity. Make blades from HSS, ground with 
maximum possible lip clearance, keep 
sharp, and set close. Martensitic and fer- 
ritic types present no special difficulties, 
but austenitic types require especially 
close adjustment of shear blades. It is 
necessary to cut farther through than with 
other metals because pieces will not snap 
off when partly cut through. AM—Sept 
27 °54, p132 


Higher power and lower speeds are re- 
quired for blanking and punching stain- 
less steels. Put a shear on punch faces to 
reduce the load, use best grades of tool 
steel, and keep punches and dies sharp. 
General rule is to work to a clearance of 
1/10th the thickness of the stock. AM— 
Sept 27 °54, p132 


Composition of each type of stainless 
steel, together with a brief indication of 
its special characteristics, is given in a 
table. AM—Sept 27 °54, p131 


Austenitic stainless steels types 301, 302, 
302B, 303, 304, 304L, 305, 308, 309, 310, 
310S, 314, 321, 347, 316, 316L, and 317 
have highest corrosion resistance, are 
tough, and well adapted to deep drawing. 
They weld easily and can be soldered by 
proper techniques. Type 303 is special 
free-machining grade. They cannot be 
hardened by heat treatment, but can be 
work hardened to high strength without 
loss of ductility. AM—Sept 27 °54, p131 


Ferritic stainless steels, types 405, 430, 
430F, and 446 are not hardenable, but 
hardness can be increased slightly by cold 
working. This, however, results in a de- 
crease in ductility. They have a lower co- 
efficient of expansion than the austenitic 
types, and have good resistance to oxida- 
tion and corrosion. They can be formed, 
bent, spun, and shallow drawn, and can 
be buffed to a high polish. Welds tend to 
be brittle, but this can be overcome by 
heat treatment. Special titanium-bearing 
type 430T has excellent weldability. AM 
—Sept 27 °54, p130 


Martensitic stainless steels, types 403, 
410, 414, 416, 420, 431, 440A, 440B, 
and 440C are hardenable, and their best 
mechanical and corrosion-resisting prop- 
erties are in the hardened condition. They 
are especially suitable for hot-working or 
forging. Cold-forming characteristics are 
fair. These types are suited for moderate- 
ly corrosive applications requiring high 
strength, hardness, and resistance to wet 
and dry abrasion. They are air-harden- 
ing and must be cooled slowly (or an- 
nealed) after forging to prevent cracking. 
AM—Sept 27 °54, p130 
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Stainless steels are available with high 
strength, high corrosion resistance, and 
excellent workability. Type 305 can be 
drawn 72% in the first draw. Greater 
power is required, and die design may 
need modification because of springback. 
Avoid ironing. Special free-machining 
grades have 85 to 90% of the machin- 
ability of Bessemer screwstock. Austenitic 
types can be welded without difficulty. 
Each of 31 standard types has special 
advantages or limitations. AM—Sept 27 
54, p130 


Stainless steel sheet only 0.004 in. thick 
is welded to form an airtight seam on 
British GEC welder. Lower electrode is 
grooved to receive continuously fed soft 
copper wire which serves as electrode 
surface. It is used twice, then discarded. 
See under Welding. M—Dec 3 °54, p2144 


Stainless steel is used for all parts of 
ultrasonic cleaning machine employing 
trichlorethylene spray, vapor, and ultra- 
sonics, to avoid corrosion created by for- 
mation of hydrochloric acid. AM—Mar 
14 °55, p155 


Deep-drawing-quality stainless sheet and 
strip may be drawn into any shape feas- 
ible with deep-drawing steels. Higher 
strength and hardness, however, require 
larger presses, with twice the power used 
for ordinary steel. Dies must stand about 
double the pressure used for ordinary 
steel, and cutting edges must be of best 
grade of wear-resistant tool steel. Heavier 
pressure pads and greater air pressures 
are needed to prevent wrinkling. Chrome- 
nickel stainless has no breakout, must be 
cut through. AM—April 25 °55, p122 


High-nickel stainless steel is used for 
making knife handles and other flatware. 
For knife blades, Type 440-B high-carbon 
stainless is selected because it will take 
and hold a keen edge and its appearance 
will match the balance of the flatware. 
AM—July 4 ’°55, p106 


Proper clearances and press speeds are 
important for satisfactory results when 
drawing stainless steel. For detailed in- 
formation, see under Pressworking. AM 
—June 6 ’55, p130 


Iron in a state of high purity shows a 
tensile strength of almost a million psi, 
far above that of known alloys. Research 
in the high-purity field is showing some 
entirely unexpected properties. Chromium 
and vanadium, for example, are not brit- 
tle, but highly ductile. Work in this field 
is being done by NJ Zinc, GE, Westing- 
house, Union Carbide, and University of 
Va. AM—Sept 13 °54, p193 


Pure iron is not too subject to corrosion 
in air but is not used in any quantity. 
Impurities usually found in it reduce 
its resistance, and rust is the usual evi- 
dence of oxidation. Malleable iron and 
cast iron, in that order, are more resist- 
ant to corrosion than steel. Addition of 
silicon improves corrosion resistance of 
iron. Alloy of nickel and chromium pro- 
duce stainless steel. Tool and die steels 
are not resistant, and many high-strength, 
high-hardness alloy steels contain ele- 
ments that hasten corrosion. 4M—Dec 
6 °54, p151 


Meehanite is preferred material for mak- 
ing drop-hammer dies for forming titani- 
um on production runs. Lead punches 
and Kirksite dies are suitable for short 
runs. AM—Sept 13 °54, pi32 


Meehanite is employed for dies for hot 
forming titanium at Rohr Aircraft in the 
higher temperature range for which Kirk- 
site is not suited. Dies may be heated by 
electric cartridge heaters or by hot liq- 
uid circulated through formed passages. 
AM—Oct 11 °54, p162 


Meehanite iron has proved satisfactory 
for all members of draw dies used for 
saucepans, kitchen sinks, and similar ar- 
ticles made from stainless steel or high- 
nickel alloy. AM—May 23 ’55, p130 


Nickel-chromium cast iron is better than 
tool steel for draw dies for stainless or 
high-nickel alloys. It is ideal for drawing 
punches, draw collars, and pressure pads, 
sometimes for the die ring. It has less 
tendency to pick up the metal and gall 
against the die. Analysis should be: C 
3.10-3.30, Si 1.25-1.40, Mn 0.70-0.90, Ni 
2.50-3.00, Cr 0.60-0.75. For long runs, 
it is best to heat treat to 400 Bhn. AM— 
May 23 ’55, p130 


Cast-iron piercing dies have been used 
successfully on spun-aluminum parts for 
short runs, and have proved to be great 
cost savers. dAM—Aug 16 °54, p157 


Rusting on iron usually takes the form 
of iron oxide which develops fairly uni- 
formly and can continue until the mate- 
rial has degenerated into a spongy mass 
of rust. AM—Dec 6 ’54, p149 


Nickel Alloys 


Nickel-base alloy, Waspaloy, has been de- 
veloped by Pratt & Whitney for turbo- 
jet blades. At 1500 F it resists creep, 
fatigue, rupture, and produced 10% 
thrust increase in test turbojet. It is avail- 
able on free license to other jet manufac- 
turers. AM—Aug 2 °54, p85 
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Nimonic 80A and Nimonic 90 are hot 
extruded with longitudinal cooling holes 
for gas turbine blades, then rolled to ex- 
act dimensions at plant of H Wiggin & 
Co, England. M—Sept 4 °54, p1572 


Coil springs made of Nimonic 90 are 
used by Firth-Brown Tools Ltd to hold 
twist drills and other tools during heat- 
treat cycle in Carboneutral salt bath at 
1300 C. Tool shanks are pushed into one 
end of the spring with a slight twist and 
are held firmly. Opposite end of spring 
has a ring for hanging on holder. Springs 
have been in use over a year without 
signs of failure. M—Oct 8 °54, p1791 


Monel cylinders are bulged by hydraulic 
pressure created by exploding dynamite. 
Welded cylinders are placed in a lami- 
nated die and partly filled with water. 
Dynamite is suspended just above water 
level, a heavy cover installed, and dyna- 
mite exploded. Metal is not cracked and 
welds are undamaged. Cost is only 15% 
of that for spinning, there is no waste 
metal, and annealing is not required. AM 
—Oct 25 °54, p173 


Nickel will not corrode in salt-water at- 
mosphere and is among the most inert of 
all metals. It is particularly useful for 
high-temperature corrosion protection. In 
pure form, it is bright and free of oxide. 
Monel (nickel-copper alloy) is strong and 
highly corrosion resistant. AM—Dec 6 
54, p150 


Nickel, Monel, and Inconel may be 
drawn into any shape feasible with deep- 
drawing steels. Higher strength and hard- 
ness, however, require presses with twice 
the power needed for ordinary steel. Dies 
must stand double the pressure, and cut- 
ting edges must be of the best grade of 
wear-resistant tool steel. A4M—April 25 
"55, p122 


Draw dies for high-nickel alloys are simi- 
lar to those used for ordinary steel but 
must be made larger and stronger, and 
working details must be made from spe- 
cial materials to avoid pick-up and 
scratching. See under Press-working and 
Tooling. AM—May 23 °55, pi30 


Proper clearances and press speeds are 
important for satisfactory results when 
drawing nickel and high-nickel alloys. 
For detailed information, see under 
Pressworking. AM—June 6 °55, p130 


Two cold-sintered alnico magnets made 
in a Stokes press replace a single cunico 
magnet in watt-hr meter bearing for a 
saving of $148,000 a year at GE meter 
plant. AM—July 18 °55, p134 





Copper Alloys 


Hard bronze wear strips on drawing and 
forming dies prevent galling, scratching, 
and buckling on stainless-steel automobile 
trim. Ampco grades 21 and 22 have been 
used for some time. New alloy Ampco 
24 is harder, more wear-resistant. Cost is 
higher than die steel, but final costs are 
no greater, as heat treating is not re- 
quired. Die life has. been increased from 
3 to 500 times that of hardened and pol- 
ished steel dies. AM—Aug 2 °54, p106 


Continuous-cast bronze bar, used for 
bushings and sleeves, shows better finish 
and more consistent structure than parts 
machined from sand castings. Brinell 
hardness is five points higher, and ma- 
chining times are reduced. Part made 
from sand casting required 1 hr per part; 
made from continuous casting, time is 
now 2.7 min. Parts can be made on auto- 
matic bar machines instead of chuckers, 
and tool life is greatly increased by ab- 
sence of sand inclusions, roughness, and 
porosity. AM—Oct 25 °54, p121 


Hard alloy bronze, such as Ampco Metal, 
is a suitable material for draw dies used 
on stainless steel and high-nickel alloy, 
also for die rings and female members 
of deep-drawing and redrawing dies. 


Drawing punches and draw collars should © 


also be made of this material if shells 
are deep and must be free of scratches 
and score marks. AM—May 23 ’55, p130 


Beryllium bronze is now being used to 
make forging dies at North American 
Aviation. Casting the dies cuts lead time 
from months to weeks, reduces cost 75% 
over normal die-sinking techniques. Self- 
burnishing properties of the material dur- 
ing forging means that dies improve with 
use. North American plans to license the 
process. AM—May 9 ’55, p181 


Aluminum bronze for corrosion-resistant, 
nonmagnetic chain for British Admiralty 
consists of Al 9.6%, Ni 4.7 to 5%, Fe 
3.5 to 3.7%, Mn 1.0% max, Zn 0.5%, 
Pb and other impurities 0.3%, Cu to 100. 
Melt is checked hourly for Al content 
and a complete analysis made three times 
a day when die casting the chain. Too 
much Al will reduce percentage elonga- 
tion, increase hardness and _ tensile 
strength; too little will increase elonga- 
tion. M—May 6 ’55, p794 


New manganese-copper-tin alloy has been 
developed in England by Malayan Tin 
Bureau. It has good mechanical proper- 
ties; can be cast, forged, rolled, or 
stamped; can be plated; and costs the 
same as nickel-silver but uses manganese 
instead of scarce nickel. AM—Sept 13 
54, pl13 
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Copper may form several corrosion prod- 
ucts, such as red cuprous oxide, black 
cupric oxide, or the familiar green which 
is a mixture of hydrated copper carbon- 
ate and basic copper sulfide. These take 
the form of thin films that halt further 
corrosion. AM—Dec 6 ’54, p149 


Copper can be successfully flash welded 
to aluminum if 99.9% pure, with max 
0.003 to 0.004% phosphorous. Aluminum 
should be 2SO or 3SO. Inside burrs must 
be removed and end of aluminum should 
be cut off at 2°. WJ—Dec °54, p1162 


Presence of beryllium oxide can cause a 
drop in die life of 10 to 1. It also causes 
poor bonds and joints unless removed be- 
fore plating or soldering, causes prema- 
ture wear in mating parts, and has low 
electrical conductivity. It starts to form 
only above 930 F, so is usually produced 
at the rolling mill, not at ambient tem- 
peratures or those employed in aging 
treatment. To save trouble and expense, 
order beryllium strip in clean condition. 
AM—Jan 17 °55, pi28 


Aluminum 


New system of alloy designations for 
wrought aluminum and aluminum alloys 
has been adopted by the Aluminum As- 
sociation. System employs four-digit num- 
bers; first digit indicates alloy group, 
second indicates modifications of original 
alloy or impurity limits, last two identify 
the alloy or indicate the aluminum purity. 
Temper designations follow the alloy des- 
ignation with a dash for separations. Ex- 
perimental alloys are prefixed by X. 
Electrical conductor metal is still desig- 
nated EC. AM—Sept 13 °54, p187, 189 


New alloy, 95% aluminum, 5% titanium 
is said to produce better heat and erosion 
resistance in surface treatment of steel 
than aluminized steel. Material was pro- 
duced as an offshoot of a Japanese meth- 
od of refining titanium dioxide with me- 
tallic calcium. AM—Sept 27 °54, p97 


Aluminum plates, 1 to 3 in. thick, have 
been welded successfully by Republic 
Structural Iron Works Div, Consolidated 
Iron & Steel Mfg Co, Cleveland. Work 
is done with special rods at low tempera- 
tures. AM—Sept 13 °54, p113 


Aluminum can be “machined” in intricate 
patterns by a process known as “Chem- 
ical Milling” developed by North Amer- 
ican Aviation. Cost is low, and tolerances 
can be held within +0.002 in. AM— 
Sept 13 °54, p200 


Aluminum 220, containing 10% magne- 
sium, offers highest combination of 
strength, yield, elongation, and resistance 
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to impact of any aluminum-alloy casting 
material. Heats should be made in at- 
mosphere-controlled furnace. AM—Nov 
22 °54, pl24 


Mechanical properties of 75S-T6 alumi- 
num alloy plate, 1 in. and over in thick- 
ness, show variations with depth below 
surface. Properties at surface are lower 
than at center; immediately below sur- 
face is a region of lower properties which 
shows a greater difference as thickness 
increases; longitudinal properties are 
higher than transverse at the center while 
oppesite is true at surface. AM—Nov 22 
*54, p140 


Aluminum users will find a lot of useful 
information in FORMING AND BENDING 
KAISER ALUMINUM—Published by Kaiser 
Aluminum & Chemical Sales Inc, 919 N 
Michigan Blvd, Chicago ]1, Ill. It con- 
tains 260 pages and is priced at $2.00, but 
is free if requested on company letter- 
head. Some of the content has appeared 
in condensed form as articles (AM— 
May 24 °54, p137 and July 19 *54, p133). 
AM—Sept 13 °54, p296 


Corrosion on aluminum, caused by ex- 
posure to air, forms a thin, almost color- 
less oxide film that dulls the surface. 
About 0.0002 in. thick, it protects the 
metal against further corrosion. Oxide 
film will break down in salt-water atmos- 
phere or in presence of chlorine, so 
metal will corrode rapidly. Caustic soda 
and lye will dissolve both oxide and me- 
tal. Under poor conditions, aluminum is 
subject to intergranular corrosion. AM— 
Dec 6 °54, p149 


Most aluminum alloys resist corrosion 
almost as well as the pure metal, except 
high-strength aluminum-copper alloys, 
which should be painted or otherwise 
protected. Alclad combines the resistance 
of pure aluminum on the surface with the 
strength of less resistant alloy at the cen- 
ter. AM—Dec 6 °54, pi49 


Aluminum can be successfully flash weld- 
ed to copper. Experiments with small-dia 
tubing show that inside burrs must be 
removed, and end of aluminum should be 
cut off at 2°. Aluminum should be 2SO 
or 3SO, and copper must be 99.9% pure 
with max 0.003 to 0.004% phosphorous. 
WJ—Dec °54, p1162 


Pure aluminum oxide developed by Nor- 
ton Co and known as Rokide A has high 
hardness, uniform composition, and insu- 
lation properties to 3600 F. Its potential 
uses are for jet engines and other high- 
temperature applications. It will be li- 
censed at $8 per sq ft for 0.010-in. thick- 
ness. AM—June 20 °55, p97 
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Titanium 


Climb milling gives better cutter life and 
surface finish when milling titanium RC- 
130B. For roughing at low speeds, cham- 
fer corners of cutters and blend into 
straight cutting edges with slight radius. 
Use sharp nose radii for high speeds. Add 
chip breakers to periphery of end mills. 
AM—Sept 13 ’54, p133 


For milling titanium RC-130B, best cut- 
ting speeds range from 35. to 55 sfpm 
with 1%-ipm feed. Consistent results 
have been-obtained with HSS cutters at 
40 to 50 sfpm with chip load of 0.003 
to 0.005 in. Top and side rake angles 6 
to 8° positive. Use sulfur-base water-sol- 
uble oil. AM—Sept 13 °54, p133 


For milling titanium RC-130B with car- 
bide shell mills, best results have been 
obtained at 40 sfpm or less, chip loads of 
0.007 to 0.010 ipt, and rake angles of 
0° top, 5 to 10° side and back. AM—Sept 
13 °54, p133 


For milling titanium RC-130B, clamp 
rigidly and rough machine all over. Then 
finish mill least critical dimensions. 
Finish most critical dimensions in order 
of importance. After roughing, fill all 
cavities and openings with Cerro True. 
This material has been found to have the 
least shrinkage factor, damps vibration, 
and provides support. Climb milling gives 
the best cutter life and surface finish. 
AM—Sept 13 °54, p132 


Drop-hammer forming of titanium is best 
performed with Meehanite dies for pro- 
duction runs, but lead punches and Kirk- 
site dies may be used for short runs. Parts 
can be started, using high-temperature-re- 
sistant rubber pads to prevent excess 
wrinkling. Temperatures should be in the 
range of 950 to 1150 F. AM—Sept 13 
54, p132 


Titanium can be forged quite easily by 
drop hammer, but dies must have large 
fillets and radii. Both dies and ingots 
must be free of nicks and scratches. 
Shrinkage allowance is 0.094 in. per ft. 
Close furnace temperature control is es- 
sential, and atmosphere should be neutral 
or slightly oxidizing. Perform flash re- 
moval while still hot (about 900 F), and 
stress relieve as soon as possible. Stabi- 
lize large forgings at 1100 to 1300 F for 
up to 24 hr. PE—Dec °54, p129 


Hot forming titanium in a press brake 
permits smaller bend radii, uses less 
power. Install gas burners in front of, 
and level with, lower die. Move work 
over flame to heat uniformly to 950 to 
1050 F. Overheat at bend line to 1050 
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to 1100 F. Hold against stops until metal 
is straight, then perform bending opera- 
tion. AM—Sept 13 °54, p131 


For hot rubber forming titanium, using 
Kirksite or Meehanite blocks, start with 
1° springback allowance and try out in 
shop. For a radical shrink flange, pre- 
form block may be necessary. Male 
shrink reliefs are best. Hand finishing 
with torch heat may be used, but apply 
carefully to avoid overheating. Provide 
quick locating facilities for blank, and 
form at 700 to 750 F, max. Glass cloth 
between work and rubber prevents con- 
tamination, prolongs rubber life. Material 
0.064 in. thick need not be preheated, 
as hot press blocks are sufficient. AM— 
Sept 13 °54, pi30 


Titanium parts at Rohr Aircraft are hot 
formed by circulating heated fluid through 
the dies or by heating dies with inserted 
cartridge heaters. Pure titanium requires 
a temperature of 400 to 700 F, alloys 800 
to 1000 F. AM—Oct 11 ’54, pi6l1 


Best results in forming titanium have been 
with furnace-heated stock at about 1000 
F. Procedure is similar to that for stain- 
less steel, using Kirksite die, lead punch 
jacketed with mild steel, and a high-tem- 
perature-rubber pad in a drop hammer. 
With proper placement of rubber pads 
around the edges, full-impact blows are 
possible. Lubrication with SAE 250 oil 
is essential. Salt bath at 800 F, followed 
by nitric-hydrofluoric rinse will remove 
oxides and lubricant residue. 4M—Dec 
6 °54, p138 


Comparatively deep draws can be made in 
titanium by sandwiching the material be- 
tween two sheets of low-grade steel 0.025 
to 0.050 in. thick. Steel should extend 1 
in. beyond titanium to seal off contami- 
nating gases. For short runs, cost of steel 
is more economical than tools otherwise 
required. Steel retains heat, prevents 
wrinkling. AM—Sept 13 °54, p130 


Titanium may be stretched formed cold, 
but do not exceed 10% stretch without in- 
termediate anneal. Split parts having ir- 
regular contour so regions of high strain 
with straight or intermediate contour are 
avoided. When regions of high strain can- 
not be avoided, apply torch heat to inner 
portion at point which offers greater re- 
sistance to bending. Do not exceed 1200 
F. See ilustration under Pressworking. 
AM—Sept 13 °54, p130 


Springback allowance on a 90° bend on 
3T is 7° when cold rubber forming titani- 
um. Limit shrink flange height to 0.75 in., 
and stretch flanges to 7% elongation. 
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Small segments of shrink flanges in 0.025 
to 0.050-in. stock with 25-in. or more 
convex radius can be cold formed but 
will need some hand refining. AM—Sept 
13 °54, p130 


In cold press forming with male and fe- 
male dies, titanium has a tendency to gall 
the dies, so make clearance slightly great- 
er, up to 0.005 to 0.010 in. in some cases, 
than for stainless steel. Harden and polish 
forming faces, have blank grain between 
normal and 45° to bend line, and use 
best available lubricant. AM—Sept 13 
*54, p130 


In cold forming titanium, observe these 
minimum bend radii, and _ eliminate 
notches and scratches which may cause 
cracking: 


Pure 8% Mn 
Sheet Gage Alloy Alloy 
0.064 in. and under 3T 4T 
0.072-0.125 in. 4T 5T 
Hot—950 F 
0.064 in. and under 2T 3T 
0.072-0.125 in. 3T 4T 


AM—Sept 13 °54, p129 


Titanium can be cold formed on a hy- 
draulic press with a ram speed of about 
1 in. per sec, using a dry lubricant. Sev- 
eral draws may be needed, and maximum 
recovery time seems to be essential. In a 
punch press, metal flow and lubrication 
are most important; blanks may be cop- 
per plated and dipped in lubricant, or 
may be coated with colloidal graphite 
(which is cheaper and easier to apply). 
AM—Dec 6 ’54, p138 


Stretch flanges for rubber forming titani- 
um should be kept to same limits as nor- 
mally used for cold sheet-metal fabrica- 
tion, because heated titanium becomes 
increasingly susceptible to local necking. 
AM—Sept 13 °54, p129 


When cold rubber forming titanium, spec- 
ify the bend line, where practicable, to 
be between normal and 45° to rolling di- 
rection. A4M—Sept 13 '54, p129 


Forming of flanged titanium parts by 
means of trapped rubber contained in a 
steel box attached to the head of a Ceco- 
stamp air hammer indicates that titanium 
has a strong resistance to absorption of 
material in compression flanges. AM— 
Dec 6 °54, p139 


Stress relief is required for nearly all 
formed titanium parts and consists of 
soaking at 900 to 1000 F for 30 min, 
followed by air cooling. Avoid severe de- 
formation requiring full anneal at 1250 
to 1300 F in inert atmosphere, followed 
by furnace cooling to 1050 F. AM—Sept 
13 °54, p129 


Titanium can be formed by the Hydro- 
spin process but must be held at 900 to 
1100 F throughout the operation to 
achieve reduction greater than about 5%. 
At such temperatures it spins more easily 
than mild steel. No lubricant is needed 
because the oxide serves the purpose. 
AM—May 9 ’55, p128 


Dimpling operations can be performed 
successfully by heating the material to 
600 to 700 F by resistance elements in 
the squeezers. Lower temperatures do not 
overcome inconsistencies in the stock and 
results may vary. AM—Dec 6 °54, p141 


Titanium cannot be heat treated to in- 
crease hardness or strength in the nor- 
mal sense. It can be embrittled by oxygen 
and nitrogen contamination when heated 
in air above 1050 F. Severity depends on 
degree of, and time at, temperature. 4M 
—Sept 13 °54, p129 


Cylindrical grinding of titanium is done 
on a Norton grinder with a silicon-car- 
bide wheel of medium hardness and 
grain size and of fairly open structure. 
Wheel speed is 3800 to 4200 sfpm, work 
speed is 75 sfpm. Coolant is 1 to 6 heavy- 
duty soluble oil and water. Size is held 
within 0.001-in. AM—Aug 30 ’54, p97 


Finish-turning operations on titanium, 
when performed dry, must be watched 
for fire hazards. Chips from a 0.005-in. 
cut will glow, finer chips will ignite. Chips 
0.010 to 0.015 in. thick are less of a 
hazard but must be watched when run- 
ning dry. AM—Aug 30 °54, p97 


Holes are drilled in titanium, 9/16 in. 
dia, 2% in. deep, by using a progression 
of drills, each entering about % in. Job 
is done on a turret lathe at 420 rpm and 
a feed of 0.0075 ipr, using soluble cut- 
ting oil. Standard drills are used, with a 
59° point angle and 14 to 15° lip relief 
angle. Technique reduces tool breakage, 
increases tool life, and allows oil to get 
down into hole. AM—Aug 30 ’54, p96 


Titanium Ti 150A is being drilled in 
England, without work hardening, by 
using a 105° point angle, 10° relief, 25° 
helix. Speed is 60 fpm, feed 0.0014 ipm. 
Cutting fluid is a mixture of 5 parts solu- 
ble oil, 1 part SAE 20 mineral oil, 18 
parts water. AM—Feb 28 ’55, p145 


Titanium cylinders of Mallory-Sharon 
MST 3 AI-5 Cr and MST 6 AI-4 V are 
produced at Watertown Arsenal by tre- 
panning process. Drilling and boring 
would have involved a loss of $2366 per 
cylinder in material; trepanning reduced 
this to $1013. AM—Aug 30 ’54, p89 
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Parts made from titanium 150A are ma- 
chined readily with HSS, carbide, and 
soluble oil of conventional types if hard- 
ness is R, 34-36. If hardness varies even 
a few points, tools will chip and break 
as a result of seizing. Methods employed 
at Pontiac are not far from conventional 
practice used with other materials. AM 
—Aug 30 ’54, p94 


Titanium can be furnace brazed success- 
fully, using a special alloy of nickel and 
titanium. One alloy contains 66% Ni, 
the other 28% Ni. Addition of 5 to 15% 
copper will lower brazing temperature. 
AM—Aug 16 ’54, p117 


Friction sawing of titanium has proved 
to be entirely practicable at Ryan Aero- 
nautical, despite expert opinion to the 
contrary. Home-made toothless blades 
of spring steel operated at 4500 sfpm and 
were cheaper than purchased toothed 
blades. In sawing T-shaped piece, two 
cut-out blocks were worth $320; if milled 
out, only chips would have been left. 
AM—Oct 11 °54, p185 


Titanium rivets are driven successfully 
at Glenn L Martin by resistance heating 
before driving. Equipment used is same 
as for firing explosive rivets, but with 
modified circuit. It is applied to a pneu- 
matic riveting machine, or to the bucking 
bar for hand-gun use. A transformer and 
controls time the heating cycle to pro- 
vide precise heat before riveting impulses 
are applied. AW—Sept 20 ’54, p44 


Flush-head rivets made of titanium can 
be driven with standard equipment using 
pressures up to 5000 lb, and a pressure 
time of 1 sec. Button-head rivets, how- 
ever, must be annealed for 20 min at 
1300 F and driven by 5100 Ib. Hot rivet- 
ing can be done on a spotwelder fitted 
with counterbored electrodes to fit the 
rivet heads. AM—Dec 6 ’54, p141 


Fusion welding on titanium can be per- 
formed only by the shielded arc process. 
Gas shielding on both sides is preferred, 
but solid copper backup bar will suffice 
on light gages. Welded cylinders show no 
signs of shrinkage. AM—Dec 6 ’54, p141 


Spotwelding pressure is important in 
welding titanium, should be not less than 
2000 Ib. Best results are obtained with 
Class If and III electrodes, with %-in. 
faces and 3-in. radii. Penetration ranges 
from 40 to 45%, and nugget dia from 
0.145 to 0.150 in. AM—Dec 6 54, p141 


Spotwelding of commercially pure ti- 
tanium Ti75a is a satisfactory method of 
assembly when correct pressure and cur- 
rent are applied. Data are presented from 
a report of research program for Navy 
Ordnance. AM—Dec 20 ’54, p98 
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Centrifugal castings of titanium have 
been produced successfully at Armour 
Research Foundation, Chicago, in weights 
from 3 to 9 lb. Possible applications are 
for sealing rings, bushings, and fittings 
where salt-water corrosion is a major 
problem; anti-corrosion rings for carrier- 
based aircraft, and for jet-engine parts. 
AM—Jan 3 ’55, p81 


Lack of uniformity in titanium sheet 
makeg it necessary for Rohr Aircraft to 
make tensile and yield tests on every 
sheet. Results are sent to shop to make 
machine settings. AM—Oct 11 °54, p163 


Tight, pickle-resistant scale formed dur- 
ing heat treatment of titanium can be 
inhibited by coating the surface with 
a Boeing-developed compound. Scale 
formed with this coating can usually be 
removed by gentle rubbing; that which 
remains may be pickled off in less than 
ten minutes in a modified conventional 
nitric-hydrofluoric acid bath. AM—Aug 
30 °54, p112 


Titanium compounds, chloride, trichlo- 
ride, tetrachloride, and dichloride are 
extremely dangerous and must be handled 
with special precautions. See under Ma- 
terials Handling. AM—Mar 28 ’55, p149 


Titanium in the form of powder or fine 
chips is highly flammable, virtually im- 
possible to extinguish, as it burns freely 
when hot enough, in atmospheres of 
pure nitrogen or carbon dioxide. Use 
water-base coolants for machining, clear 
away chips frequently, and store in cov- 
ered containers in an isolated location. 
Use cutting tools specially designed for 
titanium, and keep them sharp. AM— 
Mar 28 ’55, p147 


Titanium alloy MST 3AI-S5Cr is the 
strongest type available in production 
quantities. Typical properties are 155,000 
psi ultimate; 145,000 psi yield; 15% 
elongation in 2 in. Produced by double 
melting, carbon content is under 0.1%, 
which aids machinability. For machining 
data, see under particular operations. AM 
—April 11 °55, p137 


New titanium alloy, 40% lighter than 
high-strength steel has been developed 
at Illinois Tech. It is highly corrosion- 
resistant, has tensile strength up to 192,- 
000 psi, and may replace steel in heavy 
artillery weapons and tanks. AM—Aug 
16 °54, p101 


Use of titanium for tank armor is being 
investigated by Battelle Memorial Insti- 
tute for the Ordnance Dep't. If successful, 
it will materially reduce the tank’s weight. 
AM—Oct 11 °54, p113 
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Titanium powder of 300 to 400 mesh is 
produced in Japan by Japan Metallic Ti- 
tanium Mfg Corp, Tokyo by a process 
of refining titanium dioxide with metallic 
calcium. Powder will be sold in US for 
$6.50 per lb. AM—Sept 27 ’54, p97 


Production of 3 million Ib of titanium 
ingot a year will be possible at Mallory- 
Sharon plant, Niles, Ohio. Furnaces are 
arranged in explosion-proof steel barriers 
with relief walls vented to outside. Sponge 
is pressed into long electrodes and melted 
in vacuum furnace to form solid ingot. 
Ingot is then used as electrode in second 
melting to produce highly homogeneous 
final ingots. AM—Mar 14 ’55, p181 


Titanium production in 1954 was 5000 
tons, but the military is using less than 
a quarter because it costs too much, qual- 
ity control of sponge and alloy is poor, 
and hydrogen embrittlement causes trou- 
ble. AM—Jan 3 ’55, p81 


Pure titanium metal is being produced in 
Britain by catalytic distillation. Work has 
been done at Fulmer Research Institute, 
and it is not yet known whether com- 
mercial costs will be lower than by mag- 
nesium reduction or electrolytic methods. 
AM—Dec 20 °54, p73 


Carbides 


Carbide cutting material developed by 
Firth Sterling contains no tungsten or 
cobalt. Titanium carbide is used as base 
instead of cobalt carbide, nickel as a 
binder, and molybdenum carbide as an 
alloy addition. Material is claimed to have 
high wear resistance, reduced cratering 
action, excellent tool life on steady fin- 
ishing cuts, and to perform cooler, fluid- 
less cutting of steel. AM—Aug 2 °54, p85 


Boron carbide (Norbide) is employed in 
Sheffield Cavitron machine for cutting 
carbide dies used to make type. Cavities 
are roughed with 250-grit to within 0.005 
in. of finished size, finished with 600-grit. 
AM—Aug 30 °54, p86 


Carbide grades for a variety of uses are 
presented in tabular form to permit 
matching the products of several manu- 


facturers. They are classified under four - 


headings as abrasion-resistant carbides, 
crater-resistant carbides, wear applica- 
tions, and impact applications. AM—Jan 
17 *55, p139 


Softer, tougher grades of carbide, such as 
SSA, work extremely well as a brazing 
shim between steel shank and hard, brit- 
tle carbide, such as grade 78. The combi- 
nation produces a tool that outlasts con- 
ventional tools 5:1, equals or outper- 


forms mechanically held tips which cost 
twice as much and require expensive 
holders. See illustration under Tooling. 
AM—Jan 17 ’55, p101 


Hafnium carbide, recently produced at 
Oak Ridge, is the hardest man-made ma- 
terial, after diamond. It has V0 value 
of 2900, compared with 2400 for boron 
carbide and 8400 for diamond. It can be 
hot pressed into desired shapes in graphite 
dies at 1500 psi and 2000 C. AM—Mar 
28 °55, p153 


Hafnium carbide, recognized as the hard- 
est man-made material, may have broader 
applications than boron carbide because 
it is less subject to thermal shock and is 
easier to alloy. However its cost of $15.50 
per gram rules it out for the present. 
Usually found with zirconium, its cost 
may go down if government demands for 
the latter are increased. Zirconium is 
used in atomic reactors, but the hafnium 
must be removed before it can be used. 
AM—April 11 °55, p161 


Carbide tool production in Europe re- 
quires a different technique from that 
used in USA because materials and ma- 
chines are expensive, but labor relatively 
cheap. A blend of American techniques 
and European labor appears to offer big 
advantages in various countries of Eu- 
rope. AM—May 9 ’55, p182 


Boride cutting tools made by Rand De- 
velopment Corp, Cleveland, are claimed 
to show 2 to 4 times the life of tungsten 
carbide. They are made by powder metal- 
lurgy from boric acid, TiOe, carbon 
black, and small amounts of moly and 
nickel as a binder. AM—June 6 ’55, p105 


Carbide wear parts on bandsaw-setting 
machine cost more than steel but have a 
200-to-1 life advantage. Henry G Thomp- 
son & Son report estimated saving of 
$600 a year on each machine, plus $300 
additional on the carbide feed ratchet. 
AM—Feb 14 ’55, p145 


Plastics 

Developments in all types of plastic mate- 
rials, and a bibliography of the literature 
for the years 1952 and 1953 are pre- 
sented. ME—Aug °54, p659 


Contoured holes are produced on fabric- 
base melamine glass laminate by drilling 
to remove bulk of material, then pul- 
verizing the remainder with a formed 
tool by pressure in an arbor press. AM— 
Oct 11 °54, p144 


Glass-fiber-reinforced plastics may offer 
big savings if you know what to do to 


1956 Production Planbook 











make the most of them. You can get a 
lot of information from FiBeRGLAS REIN- 
FORCED PLastTics—by Ralph Sonnenborn 
et al. Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22. 240 
p. Price $4.50. AM—Oct 11 °54, p276 


Polyethylene plastics can be welded by 
either high-frequency induction heating 
or by gas torch. The latter process is 
described in detail in the book MANuAL 
FOR PLASTIC WELDING—by G Haim and 
J A Neumann. Published by The Indus- 
trial Book Co, 1240 Ontario St, Cleve- 
land 13, Ohio. 125 pages. Price $6.00. 
AM—-Aug 2 ’54, p198 


Polyethylene plugs can be used to seal 
small holes before dipping work into 
peelable plastic. Irregular openings can be 
wrapped with foil to speed peeling opera- 
tion. AM—Feb 14 ’55, p153 


Lucite polystyrene plastic “cans” serve as 
enclosures when turning special materials 
at Argonne Nat'l Laboratories. Filled 
with water or gas, they enclose the work 
and prevent loss of costly or fissionable 
material, reduce fire hazards, collect chips 
for analysis, and prevent oxidation. Open- 
ings are sealed with O-rings to prevent 
loss of fluid. See illustration under Turn- 
ing. AM—Mar 28 ’55, p138 


Epoxy resins are ideal for building tools 
and dies. Detailed instructions for making 
epoxy-glass laminates are given. M——Oct 
29, p1913 


Araldite 115, an epoxide resin adhesive, 
can replace soft solder for joining certain 
metals. An Army development, informa- 
tion is available from Business and De- 
fense Services Administration, Washing- 
ton. AM—Jan 17 °55, p85 


Ethoxyline (epoxy) resins have proved 
excellent for bonding carbide to steel 
wear parts without the objectionable heat 
required for brazing. Parts must be clean 
and well fitted; Araldite AN-120 may be 
applied in stick form or as powder; 
clamping is desirable to prevent shifting 
but is not essential. Curing may be from 
250F for 24 hr to 450 F for 15 to 60 min. 
No warping will occur. AM—Feb 28 
"55, p97 


Black vinyl plastic — Miccrosol E1003 
plating-rack coating — is employed by 
Hamilton Watch as lining material for 
tumbling barrels for small parts. Material 
is sprayed on and baked and produces a 
durable coating at nominal cost. It is 
made by Michigan Chrome & Chemical 
Co. AM—Jan 17 ’55, p121 


Plastic molds for small gears and other 
replacement parts are easily made by 
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pouring Bakelite vinyl resin-base plastisol 
around pattern in beaker, curing at 350 
F for 15-20 min, then popping out the 
pattern. Empty mold is filled with epoxy 
resin and hardening agent which is al- 
lowed to set, then baked at low tempera- 
ture. Mold will hold +0.005 in. for about 
four parts. AM—Jan 3 °55, p124 


Vinyl plastic bonded to magnesium is 
new material developed by Dow and 
Shwayder Bros for manufacture of suit- 
cases. Vinyl is coated with Marvinol ad- 
hesive, rolled on magnesium as the latter 
leaves the oven. Bond is so strong that 
separating the two tears the metal. Mate- 
rial can be punched, sheared, and formed 
like any uncoated sheet metal. AM—April 
11 °55, p170 


Vinyl-resin compounds that resist salt 
spray for 55 to 160 hr are used by Ryan 
Aeronautical Co, San Diego, for spray- 
ing machine tools to be stored outdoors. 
Company is testing several commercial 
compounds and one designed by company 
engineers. AM—Jan 3 °55, p139 


Peelable plastics—cellulose acetate bu- 
tyrate and dioctyl phthalate, combined 
with certain resins and a rust-inhibiting 
oil—form an excellent protective coating 
against nicks, scratches, and corrosion if 
properly applied. Identification tags, etc, 
can be taped to work before coating and 
are easily read through the plastic. Ad- 
ditional marking, wrapping, or packing 
is unnecessary. AM—Feb 14 ’55, p152 


Don’t touch parts by hand before dipping 
into peelable plastic. For long parts, dip 
one end and allow to cool, then dip other 
end to overlap about 1 in. Sharp cutting 
edges can be double dipped for extra 
protection. Carrier Corp dips 18,000 
tools a week after sharpening or inspec- 
tion, claims to have minimized loss from 
damage. AM—Feb 14 ’55, p152 


Easy method of dipping work into peel- 
able plastic is to use a loop of string. 
After careful cleaning, immerse work in 
molten plastic. Plastic hardens upon with- 
drawal from tank, and string can be 
clipped and sealed. Use only non-wicking 
string to prevent moisture absorption and 
corrosion. 4M—Feb 14 °55, p152 


Plastic-dipped parts can be shipped in 
containers without additional cushioning 
material. Parts so coated have been in out- 
door storage 3 to 4 years without dam- 
age. AM—Feb 14 ’55, p152 


Laminated die stock made with paper 
base impregnated with Bakelite phenolic 
resins has been developed by Formica 
Co for spinning chucks, jigs, stretch 
forms, and hydropress forms. Material is 
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strong, smooth, easy to machine, and 
eight times more dent-resistant than hard 
maple. AM—Jan 17 ’55, p147 





SLIT PLASTIC COATING with a sharpened 
stick, never a metal edge, prior to peeling 
it off. It comes away like a banana skin and 
can be re-used by simply dropping it back 
into the melt tank, AM—Feb 14 '55, p153 


Nylon jaws for press unloader lasted six 
months on silicon steel; neoprene lasted 
only two days. AM—Feb 28 ’55, p121 


Anything from trays to boat hulls can be 
produced on a line of five plastic presses 
from 100 to 700 tons at Goodyear Air- 
craft, Akron. 4M—Feb 28 ’55, p146 


Plastic alloys made by Steel Bros & Co, 
Ltd, 24 Lombard St, London E.C.3, Eng- 
land can be produced to resist 200 C heat, 
won't craze or suffer from fatigue, can 
be made crystal clear for lenses, are un- 
breakable, and are scratchproof. AM— 
Dec 6 °54, p113 


Layout lines can be reproduced on plastic 
parts by a photographic process. Lines 
will not smear or wash off, and can be 
repeated exactly. Layout time is one-quar- 
ter of that required by conventional 
methods. AM—July 18 ’55, p120 


Other Nonmetallics 


Mica, either natural or synthetic, can be 
cut and shaped with scissors and knives, 
and can be drilled or machined on any 
of the common machine tools. It can be 
supplied in thicknesses as small as 0.001 
in. or less to tolerance of +0.0001 in. 
AM—Sept 13 °54, p146 


Mica dust is highly abrasive and will 
build up on moving die parts, causing 
seizures. To avoid this, build air jets into 
diesets to disperse dust particles. AM— 
Sept 13 °54, p150 


Sodium chloride (CP) is used to make 


bushings and spacers to maintain align- 
ment during soldering of precision equip- 
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ment. Material is easily compressed into 
desired shapes, melts at 804 C, and is 
readily dissolved in water for removal 
from assembly. Technique was developed 
by US Navy. AM—Oct 11 °54, p113 


Ceramic-metal combinations are being 
produced by Eaton Mfg Co’s Powdered 
Metals Div. One will stand 40,000 psi 
(rupture) at 1500 F after 250 hr, and 
15,000 psi at 1800 F after 300 hr. An- 
other, without strategic components, will 
withstand 30,000 and 10,000 under the 
same conditions. 4M—Sept 27 °54, p160 


Ceramic cutting tools made from high- 
purity aluminum oxide have been ap- 
plied successfully at Watertown Arsenal. 
Cuts have been made on 4140 steel at 
1200 sfpm, 0.008-ipr feed, and 0.125-in. 
depth of cut. Steel had a hardness of 300 
Bhn. See ilustration under Tooling. AM 
—Feb 28 °55, pi53 


Tool tips made of sintered corundum with 
a cobalt binder are used successfully in 
Russia for machining steel. The ceramic 
material has lower bending strength than 
carbide, but higher hardness and high 
temperature strength. Impact strength is 
poor. AM—Nov 22 ’54, p114 


Powdered ceramics can be flame sprayed 
to protect base metal against heat and 
erosion. Aluminum oxide and zirconium 
oxide can be applied up to 10 mils thick- 
ness, even on aluminum and die-cast 
alloy, because base metal is not heated 
excessively. It is porous, so does not pro- 
tect against chemical attack, but co- 
spraying with softer materials will take 
care of this. AM—June 6 °55, p177 


New “solution ceramic” flexible coating 
can be applied to almost any surface at 
low temperature. Developed by Illinois 
Tech, it features low cost, easy applica- 
tion, far lower coating temperature than 
for porcelain enamel, easy control of 
thickness, heat and chemical resistance, 
lack of brittleness, high adherence to 
metal. AM—Sept 13 °54, p113 


Bearings made from birch, aspen, or 
alder wood are being produced in Vienna 
and are said to withstand wear better 
than bronze for some applications. Wood 
is cut into small cubes, steamed, and 
compressed to 50% of original size. 
Blocks are dried 5 to 6 days, then glued 
together with water-repellent material 
and machined to shape and size. AM— 
Sept 27 °54, p97 


Densified wood (Strata-wood) is formed 
into cutlery handles at Formica Co by 
use of special machines built in the plant. 
Operations include drilling, counterbor- 
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ing, slotting, and contouring ends. AM 
—Nov 22 °54, p147 


Dental plaster forms locating pads for 
aircraft tools where preset dimensions 
must be maintained. It replaces low-melt- 
ing-point metal, works easier, and stands 
rougher usage. Expansion during drying 
is less than for metal cooling, and it 
stands pressures up to 11,500 psi. AM 
—Oct 25 °54, p124 


Acid-resistant enamel applied to cast- 
iron burner sections prevented rusting 
which formerly caused contamination in 
the furnace. AM—Oct 25 °54, p124 


Paint consists of a pigment (color), plus 
vegetable drying oils. Enamel is pigment, 
plus resinous varnish or modified heat- 
bodied oils. Both paint and enamel over- 
lap because both contain some of the 
same vehicles. AM—Dec 6 54, p154 


Varnish is a natural or synthetic resin 
dissolved in a volatile solvent. It dries 
as the solvent evaporates and the resin 
oxidizes, polymerizes, or both. Many 
plastic materials are now employed in 
varnishes. AM—Dec 6 °54, p154 


Lacquer is based on a resin, plus a cellu- 
lose derivative. The resin may be shellac 
or plastic. It dries by evaporation of the 
solvent, which leaves the resin on the sur- 
face of the work. AM—Dec 6 ’54, p154 


Enamels based on alkyd resins are dur- 
able and can be produced in almost any 
color. Silicone-base enamels also have 
good heat resistance. Trend in enamels 
indicates that future coatings may be able 
to withstand anything the base metal will 
take. AM—Dec 6 54, p155 


Vitreous enamel will protect most metals 
from corrosion under normal atmospheric 
conditions. It cannot, as yet, be applied 
to nickel. Low-temperature-fusing frits 
are available for some low-melting-point 
metals, but higher properties result from 
high fusing temperatures, so maximum 
protection cannot be given to all metals. 
AM—Dec 6 '54, p155 


Glass fiber for plastic reinforcement is 
available in a variety of commercial 
forms. These include roving, which is un- 
twisted strands of about 200 filaments; 
chopped strands in random arrangement; 
woven cloth and tape; and surfacing mats 
already bonded. These mats may have 
strands parallel, arranged in diamond 
form, or can be made of chopped strands. 
AM—Jan 3 °55, p122 


Glass cloth is used by Ryan Aircraft to 
make dimensionally stable tracings. These 
are laid on sensitized metal during the 





photo-reproduction process that “scribes” 
the metal for the guidance of the shop. 
AM—June 6 °55, p177 


Silicone emulsion (Dow Corning 35B) 
diluted with 5 to 7 parts of water acts 
as an excellent parting compound to pre- 
vent etching wax from adhering to fe- 
male die during etching process of mak- 
ing embossing dies. After application, 
part is heated to drive off water. AM— 
Jan 3 °55, p99 


Etchants, neutralizers, and waxes used 
for etching designs in embossing dies 
are a trade secret, but a list is given of 
solutions and materials suggested by va- 
rious suppliers and users for several dif- 
ferent steels. AM—Jan 3 55, p99 


Quartz sand — 150-mesh — is used for 
tumble deburring small steel parts at 
Hamilton Watch. For extra-heavy burrs, 
action is speeded by No. 3 Roto-Finish 
aluminum-oxide compound. AM—Jan 17 
*55, p122 


Garnet — 300-mesh — is used for tum- 
bling soft metals, such as brass, in de- 
burring watch parts. It fractures into 
round, non-packing particles that will not 
load. AM—Jan 17 °55, p122 


Fused aluminum oxide in the form of 
balls, rods, and triangular shapes is used 
for tumbling fuze parts because it erodes 
slowly into fine particles and does not 
fracture into pieces that could lodge in 
holes or recesses. AM—Jan 17 °55, p122 


Asphalt sprayed over glass cloth is new 
method of mothballing machinery. De- 
veloped by Byerlite Corp, Cleveland, it 
costs only one-tenth of present cocooning 
materials. Coating is tough, but friable 
enough to break away when equipment 
is reactivated. AM—Jan 17 °55, p85 


Glass Christmas-tree ornaments are used 
by Boeing to form cores for lightening 
holes in foamed-plastic fillers. They are 
dipped in nitric acid to remove coating 
and prevent adhesion to the plastic. Cost 
is low, only $2.00 a gross. AM—Jan 17 
55, p149 


Gems, ceramics, and minerals are readily 
sliced, drilled, and shaped by use of ultra- 
sonic Cavitron equipment. Typical opera- 
tions include slicing synthetic quartz crys- 
tals, forming ruby pivot bearings, and 
drilling and tapping magnetic ferrite and 
diamondite. AM—April 11 °55, p116 


Synthetic diamonds have been made suc- 
cessfully by GE, using a 750-ton press 
at 5000 F. Stones thus far produced are 
under 1/16 in. long and are intended for 
industrial use only. AM—Feb 28 ’55, p81 
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High-purity vanadium proves to be highly 
ductile, rather than brittle. Research in 
the high-purity field on a variety of metals 
is showing some entirely unexpected prop- 
erties. AM—Sept 13 °54, p193 


High-purity chromium proves to be not 
brittle, but highly ductile. Research in 
the high-purity field on a variety of metals 
is showing some entirely unexpected prop- 
erties. AM—Sept 13 °54, p193 


As a plating, chromium is hard enough to 
protect wear parts and is highly resistant 
to corrosion. As an alloying material, it 
is the most important factor in producing 
stainless steel. AM—Dec 6 ’54, p151 


Oxide films will form on magnesium 
similar to aluminum oxide, but not so 
permanent or protective. Material cor- 
rodes easily if joined mechanically to 
other metals, but is not subject to inter- 
granular attack. If very pure, it is highly 
resistant to salt-water attack. AM—Dec 
6 °54, p150 


Kirksite dies with lead punches may be 
used for drop-hammer dies for forming 
titanium on short runs. For production 
runs, Meehanite is preferred. 4M—Sept 
13 °54, p132 


Kirksite is usually selected by Rohr Air- 
craft for making dies for hot forming 
titanium in a technique where the dies 
are heated by circulating heated liquid 
through formed passages, or by inserted 
electric cartridge heaters. AM—Oct 11 
54, p162 


Matrix plates for positioning typewriter 
type when soldering to striker bars are 
made from Photoceram glass in which 
individual characters are cut by Cavitron 
process. This avoids problem caused by 
residual magnetism in former steel or 
Monel plates, also danger of accidentally 
soldering type to plate by spilled solder. 
Large sheets of glass are photographed 
with a grid, etched to exact size, 90 at a 
time, and fired for toughness and hard- 
ness. AM—Aug 30 °54, p87 


Photo-sensitive glass plate made by Corn- 
ing, known as Photoceram, may be em- 
ployed in producing master plates for 
typewriter-type segments. Original draw- 
ing—50 times size—will be reduced to 20 
diameters on photo-sensitive glass. Image 
will then be etched to serve as master 
in cutting original steel dies. Glass can be 
heat treated to be virtually unbreakable. 
AM—Aug 30 54, p86 


Glass cloth inserted between hot sheet 
titanium and a rubber press block will 


prevent contamination of the metal by 
gaseous vapors and will prolong the life 
of the rubber. AM—Sept 13 °54, p130 


New structural material developed by 
Army Ordnance will bond metals to glass 
fibers, or glass fibers to resins and inor- 
ganic materials, to produce laminates and 
tubular forms of exceptional strength. 
Material is suitable for higher tempera- 
tures than any existing glass-fiber struc- 
tural material, has improved strength- 
weight ratio and high corrosion resistance. 
AM—Sept 27 ’54, p97 


Zinc forms a thin coat of hydrated oxide 
or carbonate when exposed to normal at- 
mospheres, and resists weathering and 
water. For alloy die castings, zinc must 
be 99.99% pure. Alloys may be alumi- 
num, magnesium, or copper. Some other 
impurities, even in small amounts, may 
cause zinc to corrode rapidly. AM—Dec 
6 ’54, p150 


Zinc spray is used on cold-rolled steel 
work hangers to prevent rust and cor- 
rosion. Hangers are employed to carry 
work on conveyor through automatic ul- 
trasonic cleaning machine. AM—Mar 14 
*55, p155 


Lead oxide forms slowly, making metal a 
dull gray. It resists corrosion well, but is 
sensitive to heat in relation to corrosion, 
because live steam and boiling sulfuric 
acid will corrode it, but it is inert to 
water and air and fairly resistant to cold 
sulfuric acid. AM—Dec 6 '54, p150 


Thin sheet lead is rolled to exact thick- 
ness, with a tolerance of +0.0002 in., by 
means of a roller mounted on a planer. 
Work is placed on steel platen with hard 
steel strips along the edges of the same 
thickness as the required thickness of the 
sheet. Highly polished, ball-bearing roll- 
er has hardened rings to bear on side 
strips. Planer operates at 20 fpm and, to 
prevent curling, thickness reduction is 
only 0.001 in. per pass. See illustration 
under Other Machining Operations. AM 
—Feb 28 ’55, p109 


Tin is porous and cathodic to iron. When 
plated on iron, it allows iron to rust on 
exposure. Inside tin cans, low air pressure 
and presence of food causes tin to cor- 
rode before the iron. Tin forms stannic 
oxide and tarnishes slightly with age. 
It is applied to copper wire to prevent 
copper from combining with sulfur in 
rubber insulation. AM—Dec 6 ’54 p150 


Cerro True has least shrinkage factor and 
should be used to fill all cavities and 
openings in titanium parts after rough 
milling and before finish milling. AM— 
Sept 13 °54, p132 
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Tiny crystals of barium titanate are capa- 
ble of storing one item of information, 
magnetically, at each of 256 line inter- 
sections inscribed in gold on a surface 
3/16 in. square. By thus storing more in- 
formation than a 2-ft cathode-ray tube 
in present electronic computers, it may 
revolutionize the design of such equip- 
ment. AM—Oct 25 °54, p173 


Mercury is excellent for making patterns 
for investment casting when frozen at 
—100 F. Its characteristics permit it to 
fill small openings and form complicated 
shapes. AM—Jan 17 °55, p126 


High-density, high-tensile alloys, such as 
Hevimet, can be machined like cast iron, 
according to GE. Low feeds and greater 
side or peripheral cutting-edge angles are 
required. Machinability rating is 75%. 
For details of tooling, see under specific 
operations. AM—Feb 14 ’55, p169 


Hastelloy X has been forged successfully 
into turbine buckets and 20-in. rings by 
McWilliams Forge Co, Rahway, NJ. Key 
to the process lies in holding the proper 
forging temperatures. 6-in. billets were 
heated in 5 hr to 2180 F by low-sulfur-oil 
furnace, upset slightly, reheated, upset to 
4 in. high, punched with 4-in. punch in‘ 
8000-Ib steam hammer. Additional re- 
heatings between forging on mandrels of 
increasing size in 2000-lb hammer pro- 
duced the ring. AM—May 23 ’°55, p173 


Beryllium is highly toxic, and airborne 
dusts can cause severe lung trouble. AEC 
has established limits for atmospheric 
concentration within plants and in the 
immediate neighborhood. Machine tools 
are hooded at Argonne Nat’! Laboratories 
with metal and glass shields, and floors 
are mopped and checked weekly. AM 
—July 4 ’55, pi25 


Sheet zirconium is fabricated into 10-ft- 
long hexagonal “cans” for nuclear heat 
reactor at Santa Susana, Calif. Sheets are 
blanked, formed, stress relieved, edge- 
planed, then welded together. AM—July 
18 °55, p119 


Trichlorethylene is used in ultrasonic 
cleaning machine. Material is heated to 
188 F to provide vapor, cooled to 130 F 
for spray, heated to 140 F for ultrasonic 
cleaning. AM—Mar 14 ’55, p154 


Carbon tetrachloride should never be 
used as a coolant in mist form. Although 
it has certain desirable qualities, there is 
no surer way of causing injury or death 
than to attempt to use it with a mist- 
cooling setup. AM—Mar 28 ’55, pi23 


Halogenated waxes could possibly be dan- 
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gerous to health when used in mist form, 
but there is not yet sufficient evidence 
to be sure whether this is true. Neverthe- 
less, four deaths occurred in one plant 
where the material was vaporized when 
applying insulation. All deaths were 
caused by liver disorders. However, the 
chlorine content which caused the trou- 
ble is much lower (if it exists at all) in 
the mist coolant. AM—Mar 28 °55, p124 


Koroseal is employed at IBM for lining 
fume and waste material trenches at IBM 
plating plant. AM—Mar 28 ’55, p133 


Flexible ceramic coatings, called Solu- 
tion Ceramics, can be applied to clean 
surfaces at a few hundred degrees. They 
are soft enough to permit stamping after 
application, yet will withstand high heat. 
Films can be applied as thick as 0.01 
in., or as thin as a few millionths, with- 
out expensive equipment. For details, ad- 
dress E W Wickert, Armour Research 
Foundation, Ill Inst of Technology, Chi- 
cago 16. AM—Sept 27 °54, p153 


Pre-alloyed irom powders have not yet 
been developed for mass production use 
in Europe. General opinion, both there 
and in US, is that they have poor com- 
pressibility characteristics. However, ex- 
periments have shown that the 2 to 3% 
copper range has excellent compressibil- 
ity. A 2.5% pre-alloyed iron-copper pow- 
der, properly sintered and precipitation 
hardened shows 50,000 psi tensile, is 
non-growing, is adaptable for casehard- 
ening, and yields fine-grain martensitic 
structure. AM—May 23 °55, p151 


Analyses and physical properties of var- 
ious iron powders used in Europe, and 
two well-known American grades, are 
given in tables. AM—May 23 ’55, p151 


Types of iron powders now available on 
European market include sponge iron, 
atomized, eddy-milled, electrolytic, and 
carbonyl. Current production capacity is 
33,000 metric tons annually. Trend 
toward high quality in Europe is shown 
by the fact that powder metallurgy con- 
sumes 20% electrolytic iron and 40% 
sponge iron of the 3200 metric tons per 
year used. AM—May 23 ’55, p150 


Powder-metal bodies for milling cutters, 
boring-bar holders, and single-point tool 
shanks reduce vibration. Carbide tips are 
sintered in place, and tools are not ground 
at any time. Tool body is a Yale & 
Towne development, using special im- 
pregnation to hold the blades firmly in 
place. Cost of a milling cutter is less than 
the normal cost of grinding a standard 
cutter. AM—June 6 ’55, p128 
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Gold wire is used in place ‘of lead. in 
automatic pencils at Ryan Aircraft for 
drawing master layouts on white-lac- 
quered aluminum plates; and it costs 
less. Price is 84¢ an inch, but less than 
an inch a year is used. It produces a sharp 
black line to 0.005-in. accuracy. AM— 
June 6 °55, p177 


Addition of tungsten to iron-copper pow- 
der mixtures reduces excessive growth and 
markedly increases the tensile strength of 
the sintered parts. AM—May 23 °55, p152 


New porous material, called Poroloy, is 
made from sintered-wire porous metal. 
Wires are positioned in predetermined re- 
lationship, then sintered. No powdered 
metal or other bonding agent is required, 
and the material has high strength and 
controllable porosity. It can be made of 
various metals, can be welded, formed, 
and sheared. It is manufactured by Poro- 
loy Equipment Inc, Pacoima, Calif, and 
is available in sheet, tube, and formed 
seamless parts. AW—July 11 °55, p65 


Ceramic tile was selected for floors and 
walls of IBM _ plating and heat-treating 
dept’s. Walls are eye-rest green, floors 
red. Material was selected on basis of 
easy maintenance, freedom from dust, 
and burn resistance. Where oil may be 
spilled, tiles are impregnated with abra- 
sive. Acidproof tiles are installed over 
Koroseal membrane to protect concrete 
underfloor in plating dep’t. AM—Mar 28 
55, p134 


Radioactive and precious materials can 
be turned or drilled by enclosing in plas- 
tic housings filled with gas or fluid. These 
serve to save the chips, reduce fire haz- 
ard, prevent spread of contamination, 
and avoid oxidation. See illustrations 
under Turning and Drilling. AM—Mar 
28 '55, p138 


For heating titanium-forming dies, Rohr 
Aircraft employs chlorinated hydrocar- 
bon circulated through formed passages. 
Monsanto’s Aroclor 1200 is used for 
temperatures up to 650 F, other liquids 
for higher temperatures. AM—Oct 11 
*54, p162 


Grinding and polishing material woven 
from fibers spun from steel and jute will 
grind and polish iron, steel, stainless, 
brass, and other metals, as well as glass 
and wood. Marketed by a Norwegian 
company, the cloth is extremely soft, will 
not harm surfaces, and can be woven 
to fit varying applications. AM—Sept 27 
54, p97 


Almost any metal may be clad onto any 
other metal to protect against corrosion, 





but holes can be a source of trouble. 
Through fasteners should be of the same. 
material as the cladding and should be 
sealed with organic material or by weld- 
ing. Equipment for fabricating clad met- 
als must be kept clean to avoid pickup 
of chips when using a soft clad. AM— 
Dec 6 °54, p156 


Protective matting made of Kraft paper 
mesh coated with neoprene (Neotex) is 
used on counters and in drawers in in- 
spection dep’t at Buckeye Tools. It pro- 
tects finished work from scratches and is 
easy to keep clean. F—Aug °54, p110 


Oil and grease will protect metal against 
corrosion for only a limited time, but 
time can be extended by addition of spe- 
cial additives. Polar compounds added to 
oil will expel moisture and provide pro- 
tection for a limited time. They are used 
only in light oils. AM—Dec 6 '54, p158 


Vapor corrosion inhibitors offer excellent 
corrosion protection for packaged prod- 
ucts for an extended time, provided the 
vapor can be adequately retained in con- 
tact with the pieces. Sealed packages may 
be opened briefly for inspection, but 
should be sealed again immediately to 
avoid loss of gaseous material. AM—Dec 
6 °54, p159 


Compounds for burnishing and tumbling 
vary with the particular conditions. A 
standard for brass is cream of tartar, 
for steel a proprietary compound S-11. 
For silver, a compound of cream of tartar 
and C42 Antara detergent made by Gen- 
eral Aniline & Film Co. For some steels 
and stainless steel, a chelating compound 
Versene T made by Versene Co, Framing- 
ham, Mass, with 10% caustic solution is 
recommended. AM—Jan 17 ’55, p123 


Small steel brads, casehardened in the 
plant, make excellent slugs for tumbling 
small watch pinions. The points enter the 
spaces between the teeth without diffi- 
culty. Cost is only 40¢ a pound ready 
for use. Those roughened by use with an 
abrasive are kept separate from the 
smooth ones used for burnishing only. 
AM—Jan 17 °55, pi22 


Nail fins—scrap from nail pointing ma- 
chines—make excellent burnishing ma- 
terial when casehardened. They are good 
for getting into holes, as in a nickel-silver 
watch plate, will not enlarge the holes as 
abrasive would, nor round edges ex- 
cessively. High-quality surface produced 
is suitable for rhodium plating without 
intermediate buffing. Material costs only 
10¢ a pound ready for use. AM—Jan 17 
55, p122 
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COMPONENTS 


Feeders and Loaders 


Syntron vibrator feeds typewriter-type 
segments to two crankpresses, head end 
down, for bending the “ears.” Feeder 
halves the labor on the operation and re- 
duces danger to the operator. AM—Aug 
30 °54, p86 


Needle bearings for Packard planetary 
gears are fed from two Syntron vibratory 
hoppers in special machine which assem- 
bles them to the gear on a dummy shaft. 
Shaft keeps bearings in place until as- 
sembled later on permanent shaft. Pro- 
duction is 100 assemblies per hr. AM— 
Nov 8 '54, p149 


Syntron vibratory loaders feed bushings 
to appropriate station on Snyder transfer 
machine where they are pressed into Pon- 
tiac exhaust manifolds and staked in 
place. AM—Nov 8 °54, p140 


Small pinions are fed to Fellows gear 
shapers by Syntron vibratory hoppers. 
Automatic feeding and ejection permit 
one operator to handle nine machines. 
AM—Feb 28 ’55, p102 





BOWL FEEDER handles parts that cannot be 
churned, Vibrating and indexing of the unit 
moves parts from bowl to feed track without 
damage. Amplitude and frequency of vibra- 
tion can be adjusted to suit size of part and 
delivery speed required for the operation. 
AM—Feb 28 '55, pil 


Special transfer mechanism has selective 
feeder to move valve inserts from bowl 
feeder to assembly. Air-operated transfer 
slide has eight notches presented one at 
a time to the feed chute. Parts are 
clamped as slide progresses to next unit, 
2 ft away, where they are released for 
assembly. 4M—Feb 28 ’55, p119 


Intermediate feeders carry tappets from 
Syntron feeders to Motch & Merry- 
weather grinders, twisting them for de- 
livery to V-block fixtures with head end 


out for grinding 50-in. spherical radius. 
Proper seating in fixtures is insured by 
safety station at first index. Heads are 
ground in four successive stations, then 
parts are ejected into unloading fixture 
and conveyed to next operation. AM— 
May 23 °55, p127 


Vibratory feeders at grinders are loaded 
from conveyor which is, in turn, fed from 
metering and storage unit. This prevents 
overloading or underfilling bowls. Guards 
close when bowl is full, permitting con- 
veyor to carry work to next machine in 
line. See illustration under Materials Han- 
dling. AM—May 23 ’55, p126 


Gear blanks are fed to Lees-Bradner au- 
tomatic hobber by Syntron unit which 
starts only when hob is not in the work, 
feeds up to a fixed number, then stops. 
Blanks pass down inclined chute to turn- 
over unit, are turned at right angles for 
loading, two at a time, through magazine 
tube, into spring-loaded jaws of trans- 
fer arm. Machine is interlocked so it will 
not cycle unless enough blanks are in 
tube. AM—June 6 ’55, p121 


Roller-gear-driven dial feeds are operated 
by, in effect, a worm drive with a dwell 
in the lead of the worm. They are more 
versatile and smoother operating than a 
Geneva drive and can be operated at 
higher speeds. AM—Oct 11 °54, p131 


Special vibratory feeder bowls maintain 
supply of parts to automatic machine for 
assembly of slide-fastener sliders. Each 
was built to feed a specific part in the 
correct position for assembly and is at- 
tached to a vibrating slide to maintain 
maximum forward pressure. AM—July 4 
55, p132 


Orientation of parts for automatic as- 
sembly is best obtained as parts pass from 
feeder bowl to feed track. Principle in- 
volves selecting one characteristic that 
determines proper position, and using this 
to accept or reject the work as it passes 
a given point. Rejected parts fall back 
into the bowl. AM—July 4 °55, p134 


Air or hydraulic dial feeds are driven in- 
dependently of the press and are usually 
employed when the required dial speed is 
quite slow. AM—Oct 11 °54, p131 


Dial feeds are conveying means, and work 
performed at tooling station should not 
impose forces on the dial itself. By 
having the dial move through the die set, 
and the die elements absorb the punch 
pressure, you get the advantages of a 
progressive die or a transfer press, plus 
the advantage of being able to feed parts 
into the process at one or more points. 
AM—Oct 11 °54, p130 
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Ratchet-driven dial feeds use a recipro- 
cating index slide and pawl for driving, 
with registration by a cam-operated posi- 
tive lock pawl. This is the conventional, 
common type. AM—Oct 11 °54, p130 


Friction-driven dial feeds employ a re- 
ciprocating band on the forward stroke 
to move the dial and index ring into 
position, so a spring-backed stop pawl 
can engage the index ring and hold it 
stationary against the return stroke of the 
index band. AM—Oct 11 °54, p130 


Tools can be carried on a dial feed if 
the nature of the work requires it, but 
this involves a multiplicity of tools, in- 
creases cost and dial weight, and often 
requires force alignment of the dial. 
When this must be done, design the dial 
so the working load on the tools is trans- 
mitted directly to the press frame to avoid 
distorting the dial. AM—Oct 11 ’54, p131 


Dial feeds are engineered for a specific 
job and will help to produce maximum 
production rate consistent with product 
quality. They can be combined with hop- 
pers, chutes, and magazines for assem- 
bly operations, or can perform a series 
of second operations at a rate much faster 
than hand loading at single-operation 
setups. AM—Oct 11 ’54, p129 


Geneva-motion-driven dial feeds are op- 
erated by a mechanism for producing 
positive intermittent motion from a con- 
tinuous rotary drive. A separate position- 
ing arrangement is not required. AM— 
Oct 11 °54, p131 


Hopper feeds No. 6-32 screws to Detroit 
power screwdriver which drives them to 
depth in plastic part held by wedge-ad- 
justed clamps actuated by air cylinder. 
AM—Aug 16 °54, pi26 


Automatic loader for automatic lathe is 
part of synchromation system. Operator 
assembles rotor and shaft in arbor press, 
places assembly on loader rails behind 
stops. When lathe is cleared of previous 
assembly, operator releases stops, per- 
mits work to roll into steadyrest bearings. 
Then air cylinders close bearing caps and 
advance driver. AM—Dec 20 °54, p110 


Selective feeders are important equipment 
in automated setups for loading parts for 
machining, assembly, inspection, and 
other operations. They can be arranged 
to count a specified number of parts for 
packaging, and can be equipped with 
twisted chutes for turning work over. AM 
—Feb 28 ’55, p116 


Gravity-feed chute feeds ring gear blanks 
to rotating workholding disk of Hanchett 
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grinder for grinding faces parallel. Work 
is ejected by spring clip that engages it 
at lower part of disk. See illustration 
under Grinding. AM—May 9 °55, p158 


Double magazine feed on BSA-Gridley 
at Vauxhall Motors, England permits 
valve guides to be machined complete 
with one handling. Parts are loaded man- 
ually into first magazine which feeds first 
spindle. Machine double-indexes and dis- 
charges work, finished at one end, into 
chute which turns it end-for-end and re- 
turns it to second loading position for 
machining the opposite end. M—Mar 11 
*55, p430 


Magazine-type loaders are filled by pick- 
off devices from conveyors, and feed tap- 
pets to Cincinnati centerless grinders in 
correct grinding position. Rate of feed 
is regulated to suit productive capacity of 
machines. 4M—May 23 °55, p129 


Automatic loaders feed tappets in groups 
of six to diaphragm chucks on six-spindle, 
indexing type Hoern & Dilts honing 
machine. Parts are taken from hoppers; 
transferred, head end up, via feed tracks; 
semi-finish and. finish honed; and ejected 
to another automation device. AM—May 
23 °55, p128 


Feedmatic devices are loaded by conveyor 
which receives parts from storage hopper. 
Each Feedmatic has a hopper from which 
the loading mechanism draws, picking up 
parts in a feed chute in the correct posi- 
tion for feeding to Cincinnati centerless 
grinders. AM—May 23 °55, p128 


Automatic forging of pitman-shaft gears 
Starts at stock rack where 14-ft bars are 
dropped, one at a time, into shuttle feed- 
er for delivery to shearing dies. Feed to 
the press is controlled to prevent over- 
loading by limit switch on induction heat- 
er farther down the line. AM—July 18 
*55, pli8 


Feeder for Multi-Slide machine has three 
selsyn-controlled wheels between horizon- 
tal stock reel and forming rolls, to form 
stock into a loop. As machine feeds 
enough stock for one part, it draws it 
from the loop to avoid placing an unusu- 
al demand on the stock reel. Stock is 
then replaced in the loop before the 
next cycle. Wheels on first machine were 
cast aluminum, but ordinary bicycle 
wheels were used on second machine at 
less cost. Setup allows stock reel to feed 
smoothly without sudden drag when long 
length of material is pulled into machine. 
AM—July 18 ’55, p139 


Aluminum bars are fed to Cincinnati 
centerless grinder by Lipe-Rollway bar 
feeder of the type commonly used for 
feeding screw machines. Bars are 12 ft 
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long, range from % to % in. in dia, and 
must be ground to size before passing to 
the automatics. AM—July 18 °55, p131 





ROTARY HOPPER and feeding mechanism 
positions small gear hub in fixture. Operator 
places gear over hub, and assembly is then 
indexed under punch of Denison Multipress 
for staking. Parts are mechanically ejected 
and swept off table into container. Cycle is 
1500 per hr. AM—July 18 ‘55, pl36 


Pneumatic Equipment 


Rotary fixture for milling curved slots in 
motor end bracket is operated by Bellows 
air cylinder. Movement of 6° of arc is 
governed by limit-switch-controlled air 
cylinder hooked to linkage. This fixture 
on a drillpress with six-spindle head has 
reduced time from 16 to 2 min over 
original method of milling on rotary 
table under single-spindle vertical miller. 
AM—Aug 2 ’54, p110 


Indexing of a multiple drilling fixture is 
made possible by air cylinders. These po- 
sition the work under the drills in regular 
steps. A4M—Aug 16 °54, p144 


Ratchet mechanism is operated by air 
cylinders to index work for tapping 1080 
holes in groups of six under tapping head. 
Machine was built in Remington-Rand 
shop. AM—Aug 16 °54, p144 


Air cylinders are applied to perform a 
wide variety of assembly operations in 
producing control devices. AM—Aug 16 
54, p126 


Detroit power screwdriver drives No. 6-32 
screw into plastic part held by wedge- 
adjusted clamp actuated by air cylinder. 
Screws are fed automatically from hop- 
per. AM—Aug 16 °54, p126 
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Shakeproof power screwdriver drives two 
screws while assembly is held with air 
cylinder. When tool is moved to rear posi- 
tion, two limit switches are actuated to 
operate vertical air cylinders and move 
“wiping” slide to close locking ears. AM 
—Aug 16 ’54, p126 


Air cylinders on bench fixture are oper- 
ated by solenoid valves tripped by a limit 
switch when work is located in fixture. 
Operation is squeezing stator laminations 
against rotor case for Telechron motor 
used in timer control on electric range. 
AM—Aug 16 °54, p127 


Clevis-mounted double-acting air cylin- 
ders operate two rams on bench press to 
stack metal parts inside plastic case for 
control unit. Slide plate permits assembly 
of parts in front of press, so operator 
need never reach in under punches. AM 
—Aug 16 °54, p127 


Three air cylinders are employed in fix- 
ture to assemble and lock three brass con- 
tact arms in plastic case of automatic 
defrosting unit for domestic refrigerator. 
Two-hand controls insure safety of op- 
erator. See illustration under Assembly. 
AM—Aug 16 °54, p127 


Single-acting, clevis-mounted air cylinder 
converts small hand arbor préss to power 
operation. Cylinder is connected to hand 
lever, and a heavy spring returns the ram 
at the end of the stroke. 4M—Aug 16 
54, pl28 


Air-actuated bench fixture twists ends of 
contact arms to lock them in plastic 
cases. One cylinder raises assembly to 
insert arms in spindles, then horizontal 
cylinder moves rack to turn four spin- 
dles 90°. AM—Aug 16 °54, p128 


Double-acting air cylinder converts Rouse 
hand miller to automatic operation for 
trimming length of guide pin to length 
within 0.002 in. Small air cylinder in 
fixture clamps pin during operation. AM 
—Aug 16 ’54, p128 


Swiveling die is rotated 90° after each 
press stroke by an air cylinder actuated 
by a switch tripped by the ram. Setup 
permits mitering the ends of laminations 
cut from strip. See illustration under 
Pressworking. AM—Oct 11 °54, p139 


Pneumatic lift raises worktable to con- 
venient height for assembly of electronic 
instrument panels. Table can be rotated 
90° for greater accessibility. Two quick- 
acting clamps hold chassis base against 
locating pins; two others release plat- 
form so it can be rolled away on dolly. 
AM—Oct 25 °54, p125 
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Air-actuated collets grip horizontal 
broaches at follow rests, and avoid heavy 
manual effort normally required for snap- 
ping broaches in and out of conventional 
chucks with spring detents. Air cylinder is 
controlled by four-way valve operated by 
button valves at slide handle and behind 
follow rest, where stop pins are located. 
AM—Dec 6 °54, p133 


Double-acting air cylinder mounted on 
bracket at end of lathe headstock actu- 
ates floating work driver through spindle 
bore. Setup is part of synchromation ar- 
rangement for turning rotors on auto- 
matic lathe. Separate air cylinders close 
caps of steadyrest bearings, in whi -h work 
is held. AM—Dec 20 °54, plil 


Air-operated Bellows index table on Nat- 
co multi-tapper is equipped with Meade 
air clamps which clamp work automati- 
cally as table rises to bring work to taps. 
Six fixtures are loaded and unloaded 
manually, but machine cycle is auto- 
matic. dM—Jan 3 °55, p116 


Broach production is doubled by using 
two air cylinders to advance the halves of 
a wire brush around a broach to remove 
chips on the return stroke. 4M—May 9 
"55, pl59 


Feed movements on automatic boring 
machine built from bench lathe are ob- 
tained by air cylinders and Hydrocheks. 
Pushbutton controls operate turret and 
cross-slide feeds. Depth of feed is regu- 
lated by Micro-Switches which operate 
air reversal valves of cylinders. AM— 
June 20 °55, p123 


Cutting Fluid Equipment 


Permanent magnets hold mist-coolant 
nozzles on columns of duplex miller. AM 
—Aug 2 54, p124 


Solenoid valve in grinding-oil supply line 
is energized when thread-grinding ma- 
chines are started and stopped. This in- 
sures plentiful supply in operation and 
saves oil when machine is not in use. 
Forty machines at Saginaw Steering Gear 
Div, GMC, each require 25 gpm at 35 
psi. AM—Nov 8 "54, p161 


Special Delpark filtering system and bat- 
tery of five Barnesdril magnetic separa- 
tors are employed to keep kerosene cool- 
ant clean when honing Pontiac cylinder 
blocks. AM—Nov 8 ’54, p138 


Barnesdril separator for quenching oil 
has five magnetic drums on one shaft, is 
52 in. long. Oil passes through at 100 
gpm, and separator removes 6 cu ft of 
sludge per month on 40-hr-week basis. 
Honan-Crane fuller’s earth filter nearby 
processes 20% of the oil. AM—April 11 
55, p142 


INT INA 
Quenching oil for new Allis-Chalmers 
furnace circulates through two Niagara 
evaporator coolers with capacity of 1 
million Btu per hr. These were selected 
over shell-and-tube. heat exchangers be- 
cause they use less water, require less 
cleaning. AM—April 11 °55, p142 


Pressure-type fuller’s earth filter, Olson 
Superfiow, filters cutting oil on special 
turbine-bucket root grinder. Savings in 
oil amount to $16 a day, plus elimination 
of difficulties with plugging machine, slow 
cutting, and burning of work through 
wheel loading. AM—June 6 ’55, p146 


Components . . . General 


Alnico magnet in assembly machine 
serves to hold typewriter-type segments 
in glass matrix plate, and striker bar in 
segment, during silver-soldering opera- 
tion. Residual magnetism, formerly trou- 
blesome with steel or Monel matrix 
plates, is avoided by use of special Photo- 
ceram glass. AM—Aug 30 °54, p88 


Permanent magnets provide a simple and 
convenient means for holding shanks of 
carbide-tipped tools and other small work 
during chrome plating operations. They 
are standard equipment at Towmotor 
Corp, Cleveland. AM—Aug 16 °54, p142 


For opening and closing the halves of a 
die set held in bench fixture, DeStaCo 
clamp is employed. Fixture facilitates die 
handling, makes it easier to iron out 
wrinkles with mallets. See illustration 
under Tooling. AM—Sept 13 °54, p171 


Lapeer clamp holds fragile part securely 
for machining on abrasive-belt machine. 
Clamps are employed on a variety of fix- 
tures at W & L E Gurley, Troy, NY for 
machining parts for surveying instru- 
ments. AM—April 11 °55, p145 


Standard components for constructing 
fixtures are commercially available. They 
include, clamps, hand knobs, washers, 
collar nuts, and jig feet. Also available 
are manual or power-operated clamps 
operating on the toggle principle and suit- 
able for incorporating into jigs and 
fixtures. AM—Oct 11 °54, p160 


Motors, switches, and relays have been 
salvaged by Boeing from pin-ball ma- 
chines seized by state authorities. Pur- 
chased for $1408, they yielded $9200 
worth of electrical parts which went into 
laboratory test equipment. AM—Sept 13 
54, pl69 
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Precision switches behind fixtures auto- 
matically energize drill motions when 
work is inserted. Heads cannot recycle 
until new part is inserted. See illustration 
under Drilling. AM—Sept 13 °54, p139 


Micro-Switches in automatic assembly 
machine control the operation of the 
machine as the various functions are per- 
formed, and are the means by which pres- 
ence and position of each part is checked. 
AM—July 4 ’55, p133 


Hydraulic jack, of 3-ton capacity, is 
bolted to a 1%4-in. electric drill for cut- 
ting concrete. Unit is installed under the 
cross-arm of an adjustable H-frame and, 
as the drill cuts, the jack is operated to 
force the cutter into the concrete. See il- 
lustration under Drilling. AM—Sept 27 
"54, p127 


Hydraulic hand pump operates at 10,000 
psi to apply 93 tons pressure to eleven 
hydraulic jacks used to assemble 63 
steam turbine blades simultaneously to 
shaft. See illustration under Assembly. 
AM—Feb 14 ’55, p129 


Thread inserts (Heli-Coil) installed in 
machine tool hold-down bolt holes per- 
mit quick leveling without shims. Bolts 
with threads removed from end sections 
are inserted in holes and the machine 
leveled. Locknuts prevent further move- 
ment. Result is a non-corroding mount 
that can be adjusted at any time if the 
machine location is changed. AM—Oct 
25 °54, p125 


Gray-Mills coolant sump units with 
l-gpm pumps are applied to old tool 
grinders to permit wet grinding of hobs 
at Clark Equipment Co. Flattened noz- 
zles on discharge pipes flood full width 
of work with 40 to 1 soluble oil mixture. 
AM—Dec 6 °54, p132 


Shoulder eyebolts have been subject to 
failures, so Allis-Chalmers has developed 
a new standard design. Detailed dimen- 
sions and safe loads for various condi- 
tions are presented in a Reference Book 
Sheet. AM—Jan 31 ’55, p271 


Unit heaters prove effective, low-cost 
means of drying paint. Installed in ceil- 
ings or mounted on tunnel walls, they 
reduce drying time and power require- 
ments. AM—April 25 °55, p125 


Horseshoe-shaped clips, used for fasten- 
ing subassemblies at Friden Calculating 
Machine Co, are now made of Zytel, a 
commercial nylon, color-coded to indi- 
cate the hole size. They are flexible, easy 
to assemble, and easy to locate if acci- 
dentally dropped into the inside of the 
machine. AM—May 9 ’55, p177 
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The advantages of USS Ay STEEL 


Ew USS “T-1” STeet is unique, not in any single 
property, but in the versatile combination of prop- 
erties that it brings to your products. 

You can get other steel as strong as “T-1.” You can 
get steel as tough as “T-1.” You can get steel that is 
as easy to fabricate, as resistant to abrasion. But no- 
where, in any material, can you get the combination 


of strength, toughness, weldability, and abrasion re- 
sistance that you get in “T-1” Steel. This combination 
ideally suits ““T-1” to many heavy-duty applications. 
You can use it to improve performance, lengthen serv- 
ice, and reduce the cost of equipment such as pressure 
vessels, mining and excavating machinery, truck 
frames, bridges, towers, and rotating machinery. 





Great strength. “T-1” brings you a minimum yield 
strength of 90,000 psi., a minimum tensile strength of 
105,000 psi., combined with ease of fabrication. It has 
excellent creep rupture strength up to 900°F. Use this 
strength to increase the dependability or reduce the size 
of heavy-duty parts. Although “T-1” is a quenched and 
tempered steel, welding and flame-cutting do not affect 
its strength levels. And properly made welds develop the 
full strength of the parent metal. 


Unmatched toughness. ““T-1” Steel has demonstrated in 
actual field tests that it can withstand impacts as high as 


2,000,000 ft. Ibs. at temperatures as low as 38° below zero 
F. Use it to increase the durability, and cut maintenance 
and repair costs of equipment that must operate outdoors 
in the coldest winter weather. 


Ease of fabrication. You will find that you can build some 
types of big, heavy-duty equipment at less cost with “T-1” 
Steel because you can fabricate it either in the shop or 
field. ““T-1” doesn’t require pre- or post-heating when it is 
flame-cut or welded; so that you can fabricate anywhere 
that is most convenient and economical, regardless of the 
availability of heat-treating equipment. 


AVAILABILITY 


USS “T-1” Steel is produced pri- 
marily as quenched and tempered 
plates. It is also available in bar or 
semi-finished forms, forgings, and 
some structural shapes. When fur- 
nished in the hot-rolled or normal- 
ized condition, for subsequent hot 
working such as forging, the end 
product must be quenched and tem- 
— by the customer to develop 
ull mechanical properties. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


USS “T-1” Steel, because of its 
versatility, serves many markets and 
customers. This enables ys 
States Steel to combine orders, to 
reduce pesos involving a 
to minimize the number 
and to provide superior Bo ong and 
service on USS “T-1” plates. This 
improved availability is important 
today to all alloy plate consumers. 
It ensures a minimum capital invest- 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


ment, reduces expensive inventories, 
and speeds ordering and delivery. 
These factors alone can make USS 
“T-1” Steel the lowest cost alloy 
plate steel in the vp bing 

USS “T-1” steel plate is i 
supplied in thickened from 4” to 
6”, in a wide range of widths and 
lengths. For some applications, it 
can also be furnished in lighter 
gauges—as low as 14”. 


* TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS © UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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How to fabricate 


| WELDING 


1. Use a low hydrogen coated electrode. When such 
electrodes are used, welding may be performed with- 
out preheating with no hazard of underbead cracking. 
If cellulose coated electrodes are used, they will prob- 
ably cause underbead cracking unless preheating is 
employed. 


2. Use AWS 12015 electrodes if 100% joint efficiency 
is necessary and if stress relieving is not going to be 
done. If stress relieving is necessary, the AWS 12015 
rod must not be used because the weld metal de- 
posited by this rod, even though strong and safe in 
the “as-welded” condition, becomes embrittled when 
stress relieved. 


Recently an electrode has been developed which can 
be rated as E-11016 and which is now available. This 
electrode will develop 100% joint efficiency when used 
for welding USS “T-1” Steel and does not become 
embrittled when stress relieved. 


3. Use an AWS 9015 electrode of the manganese-molyb- 
denum type when welding must be followed by stress 
relieving. This rod deposits weld metal which will not 
develop the full strength of the base metal, so 100% 
joint efficiency cannot always be attained. With prop- 
erly designed joints, an efficiency of 90% may be 
realized. Stress relieving of weldments made of USS 
“T-1” Steel is not generally considered necessary, be- 
cause such weldments are tough in the “as-welded” 
condition. Stress relieving may be necessary under 
certain conditions in which stress corrosion is in- 
volved or where dimensional stability during machin- 
ing is a factor. Stress relieving temperatures should 
not exceed 1150° F. 


4. Some work has been done on automatic welding of 
USS “T-1” Steel. A semi-automatic gas shielded arc 
and also an automatic submerged arc method have 
been used successfully. Information concerning such 
processes may be obtained upon request. 


GAS-CUTTING 


Quenched and Tempered USS “T-1” Steel may be 
readily gas-cut without resorting to special treatments 
to avoid cracking. Because of the alloy content, the gas- 
cut edge will, of course, be considerably harder than the 
rest of the plate. For this reason it may be desirable to 
preheat to facilitate subsequent edge machining. For 
this purpose, 350° F will be adequate. If preheating is 
not employed, the resulting edge will be hard but tough 
and free of cracks. 
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Gas-cutting of USS “T-1” Steel in other than the 
quenched and tempered condition should be avoided. 

Flame-cutting USS “T-1” Steel plates without pre- 
heat produces a hard, tough edge. The hardness of this 
edge may reach 400 BHN. That this edge is tough even 
at this high hardness level has been demonstrated by 
making bend tests of specimens with raw flame-cut 
edges. Such tests, plus visual examination of many 
flame-cut USS “T-1” edges have shown that preheat is 
not necessary to prevent cracking. 


COLD FORMING 


AND BENDING 





Many applications of USS “T-1” Steel which involve 
cold bending and forming have been made. No particular 
difficulties have been encountered. Because of the high 
yield strength of this steel, it is necessary to use con- 
siderably more force than would be needed to bend 
comparable sections of ordinary steel. The use of the 
largest possible bending radius is desirable. The sug- 
gested minimum bending radii for plates up to 2” thick 
(with axis of bend transverse to final rolling direction) : 


Thickness Min. Radius 
YA" to 1” 2T 
Over 1” to 2” 3T 


Bending with the axis of the bend parallel to the final 
direction cf rolling should be avoided where possible. 
Heavier plates require considerably more power. Very 
little cold bending has been done on USS “T-1” Steel 
plates over 2” thick. However, a few such applications 
have been made and it has been demonstrated that heavy 
plates can be bent if large enough radii are employed. 


MACHINING 


The machining practices used on USS “T-1” Steel 
should be the same as those employed on steels of similar 
hardness (approximately 275 BHN). Large tonnages of 
alloy steel have been machined at this hardness level 
with no particular difficulties. All of the normal machin- 
ing operations have been carried out by users of USS 
“T-1” Steel. As compared to carbon steel, lower rates 
and shorter tool life must be expected in line with the 
increased hardness. 
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SPECIAL RIVETS 
Let us quote you on your special rivet requirements. A spe- 


What is COLD HEADING? scekittappare te auilty ol tee dontubiy. ood lower 


your parts and assembly cost. 








Sometimes it's called cold forging. Cold 
Heading is a method of producing special 
forms from coiled wire. These forms may 
be rivets, studs, hinge pins, screw blanks, 


and other shapes and forms requiring qual- aA Uy q_ 


’ 
ity, strength and economy. ’ 





Advantages of COLD HEADING Sh 


1. Lower cost of raw material SPECINS THESADSS PARTS 
The accompanying illustrations show types of special 
sn? threaded parts Hassall has made to order. Often new de- 
2. Better structural strength of finished signs or added features are suggested by Hassall to im- 
part prove the function of threaded parts or to lower cost. 
We suggest that you write us regarding your particular 
3. High speed production problem. We may be able to help you. 








4. No scrap loss 





HELPFUL 
INFORMATION 


1. Large decimal equivalent 
wall chart 


2. Our big catalog 





Either one or both are yours 
for the asking. 





SPECIAL NAILS 
A nail specifically designed for your needs is sound econ- 
omy if its use improves your product. Special heads, points, 
collars, diameters, barbing, threading, metals and finishes 
may make a nail do a better job in your assembly. Send a 


description or sketch. We will gladly send our quotations 
JOHN 4 ASSALL y INC. or recommendations promptly. 


We are, of course, equipped to do all secondary opera- 











P. O. Box 2215 MASSALL tions such as fluting, knurling, swaging, slotting, rehead- 
i - e ing, threading, drilling and plating. 
i assa 1 Westbury, Long Island, N. Y. We work in any metal and whether your run is large or 
small, ask for a quotation. 








ESTABLISHED 1850 
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COMPANY, Torrance, 
California, mounts the 
spindle of its trepan- 
ning lathe on Timken 
tapered roller bear- 
ingsto assure long life, 
minimum mainte- 
nance and 


performance. 


Trepans 5'2" hole at 4’ per minute... heavy 
spindle loads carried by TIMKEN’ bearings 






























































STATISTICAL 
QUALITY CONTROL 


To insure uniform high qual- 
ity and closer tolerances, the 
Timken Company uses sta- 
tistical quality control. With 
it, tolerance deviations are 
plotted graphically. It’s one 
of industry’s newest, most 
scientific methods of im- 
proving product uniformity. 















} ‘\ ! v4 
MOT JUST A BALL NOT JUST A ROLLER “— THE TIMKEN TAPERED ROLLER O— BEARING TAKES papiat ©) ano Turust ~~) Loans on ANY compinarion 8): 
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HIS new trepanning lathe removes 

a core of steel at high speed—just 
like your wife cuts the core out of an 
apple. And there’s another benefit— 
the cored-out section can be used as 
bar stock. 


As the tubular boring bar drives the 
trepan head into the revolving work 
piece, the speed and pressure of the 
cutting tools impose tremendous thrust 
loads on the spindle. And, of course, 
the spindle has to carry a heavy radial 
load at the same time. To handle both 
loads, The National Supply Company, 
Torrance, California, mourts the spin- 
dles of its trepanning lathes on Timken® 
tapered roller bearings. 


Because of their tapered construc- 
tion, Timken bearings can take radial 
loads, thrust loads or any combination 
of the two. And full line contact be- 
tween rollers and races gives Timken 
bearings extra load-carrying capacity. 
As a result, the spindle is held in rigid 
alignment, end play is eliminated, and 
precision trepanning is assured at all 
times. 

Wear is held to a minimum because 
Timken bearings practically eliminate 
friction. That’s because they’re de- 
signed to roll true; and because they’re 
made with microscopic accuracy to 
conform to their design. You’re doubly 
assured of quality, because we make 
our own steel. No other bearing man- 
ufacturer in the country does. And we 
make the steel nickel-rich for added 
toughness. 


To get these advantages in the equip- 
ment you build or buy, always look 
for the trade-mark “Timken” stamped 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘““TIMROSCO”. 





This symbol on a product means 
ts bearings are the best. 


TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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AVAILABLE NOW —196 pages 
of Valuable Tool Steel Information 


Another printing of our Tool Steel Handbook— 
one of the most comprehensive treatises of its 
kind ever offered by a tool steel producer—is 
just off the presses. In addition to a relatively 
complete picture of Allegheny Ludlum Tool 
Steels, their properties, applications and the 
forms in which they are available, this 196-page 
case-bound book presents an extensive discus- 
sion of heat treating and handling techniques 





For complete MODERN Tooling; call 


as well as a complete set of weight tables and 
other useful reference material. 

Your copy of the Tool Steel Handbook will 
be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write to Allegheny 
Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 

ADDRESS DEPT. AM-711 


WOD si28 








Allegheny Ludlum == 
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at no extra cost to you... 
NEW Quality Features on All 
AIR and HYDRAULIC CYLINDERS 








Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C’”) provide practically complete 
protection against damage from hammer 
blows, wrench-dropping, mishandling, and 
similar occurrences. 

The HARD CHROME PLATING over the x 
case-hardened rods protects against scratch- } 
damage and rust. 





Benefits To You 


“TEFLON” Rod Wipers and “TEF- 
LON” Hydraulic Seals withstand tem- 
peratures from —100° F. up to 500° F. 
They are impervious to practically all 
known chemicals, including the fire-re- 
sistant, special, and standard hydraulic 
fluids in current use. 


Benefits To You 


Highest quality Black Ferric Oxide Fin- 
ish provides rust protection in air cyl- 
inder operation and on all cylinders 


during shipping and installation. 43 


ioe 
















Cylinder heads, caps, mountings, pis- 
tons, followers, and the unplated por-- [J 
tions of the piston rods have this finish. | re, 

b 


It is not recommended for water serv- e 
ice. 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1%" to 6” bores for 500 PSI opera- 

tion, 8” to 14” bores for 250 PSI; high pressure hydraulic EFFECTIVE DATES 
cylinders, 1%” to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


These new Miller features will be 
provided at no extra cost after 


Over 8,000 Different Cylinder Selections Avail- January 1, 1956—and at Miller's 
able for Immediate Delivery. Write for Com- option prior to that date. 
plete List. 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN © DAYTON * TOLEDO « CINCINNATI © COLUMBUS 
PITTSBURGH © PHILADELPHIA * BOSTON © HARTFORD ¢ NEW YORK CITY 
BUFFALO © ROCHESTER * MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 
KANSAS CITY © SEATTLE * LOS ANGELES * SAN FRANCISCO © BALTIMORE " 
DENVER © ST. LOUIS * MOLINE * CHICAGO © HOUSTON « ATLANTA AIR & HYDRAULIC CYLINDERS ° BOOSTE * ACCUMULATORS 
TORONTO, CANADA ond OTHER AREAS 


2004 N. Hawthorne Ave., Melrose Park, Ill. 
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THE HILLIARD LINEOF CJutches and Couplings 





* 
e SINGLE REVOLUTION « 


USE: Rivet machines, snap fastener machines, shears, staplers, 
bottling machinery, cut-off mechanisms, indexing and feeding 
equipment, packaging processes or wherever controlled inter- 
mittent motion is necessary from a continuously rotating source 
of power. 


SPECIFICATIONS 


Made ir: 2 types and 11 standard sizes plus special designs to suit 
particular applications. 

Smallest standard size—1-13/16" diameter x 1-13/16” shaft length. 
3/8” bore, 1/20 H.P. @ 100 r.p.m., 2.6 foot pounds torque normal 
rating. Speed up to 275 r.p.m. under certain conditions. 

Largest standard size 17-1/2” diameter x 17-5/8” shaft length, 
bore up to 4-15/16", 176 H.P. @ 100 r.p.m., 9240 foot pounds 
torque normal rating. Approximate maximum speed 65 r.p.m. 
Write for Bulletin 239 if you need further information. 





e SLIP e 


USE: to protect speed reducers or gear trains against destruc- 
tive overload, to reduce shock in door opening and closing 
mechanisms, as a safety feature where a machine is subject to 
jamming or to limit the torque in any drive. 


Also to provide constant tension with varying speed as in a 
reeling or winding application. 


SPECIFICATIONS 


Made in 15 types and 11 sizes. The torque transmission of all slip 
units is adjustable and some models can be adjusted while in 
operation. 

Smallest clutch (light series)—2-3/8" diameter x 1-3/4” shaft length. 
1/2” or 5/8” bore, 9 foot pounds torque maximum capacity. 
Smallest clutch (regular series)}—5-3/4" diameter x 4-3/4” shaft 
length, 3/4”, 1”, or 1-1/4” bore, 38 foot pounds torque capacity. 
Largest clutch—27” diameter x 31-3/8” shaft length, bore up to 
8”, 24600 foot pounds torque capacity. 

For a complete description, request a copy of Bulletin 300. 






° OVER-RUNNING - 


USE: Dual drive, two speed drive or standby drive on_ boiler 
stokers, blowers, induced or forced draft fans, dry cleaning 
machines, venning fans and similar equipment. 

Also for ratchet feed on presses or automatic back-stop on con- 
veyors or to permit free rotation when the driver slows or stops. 


SPECIFICATIONS 


Made in 7 types and 15 standard sizes plus special designs for 
specific installations. 

Smallest standard size—1-13/16" diameter x 1-25/64” shaft length. 
3/8” bore, 1/20 H.P. @ 100 r.p.m., 31.5 inch pounds torque normal 
rating. 

Largest standard size-—25" diameter x 16-7/8” shaft length. 
7-15/16" maximum bore, 394 H.P. @ 100 r.p.m., 20694 foot pounds 
torque normal rating. 

Ask for Bulletin 231 if you want additional comprehensive data. 





* 
e CENTRIFUGAL ° 


AUTOMATIC CENTRIFUGAL 
CLUTCH COUPLING 


Improves starting conditions and provides smooth acceleration 
on drives for high inertia equipment such as ball mills, hammer 
mills, mixers, pulverizers, tube mills, etc.; prevents excessive 
torque transmission during starting of textile machinery, wire draw- 
ing machinery, conveyors, etc.; prevents torsional resonance on 
internal combustion engine drives, particularly to compressors, 
generators, etc.:; provides automatic coupling on emergency and 
dual drive systems: provides overload protection and has 
exceptional ability to compensate for all types of misalignment. 
Operating mechanism requires no lubrication. 

Made in a large number of sizes and several different types to 
cover an extensive range of requirements. 

Write for Bulletin CE-3 for-additional information. 





HILLIARD CLUTCHES AND COUPLINGS ARE 
EXCELLENT FOR ALL CLASSES OF INDUSTRIAL MACHINERY 


ALL PRODUCTS OF THE HILLIARD CORPORATION ELMIRA, NEW YORK 
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TORONTO, CANADA and OTHER AREAS COUNTERBALANCE CYLINDERS 


















FOUR he 
REALLY TOUGH 
MUELLER BRASS 
REFRACTORY 

BRONZE ALLOYS — 
IN ROD FORM — 





“TUF-STUF” ALUMINUM BRONZE 
"600" SERIES BEARING BRONZE 
MANGANESE BRONZE 
ALUMINUM SILICON BRONZE 


These four Mueller Brass Co. alloys have been specifically formulated to 
meet the demands of applications where manufactured parts must 
stand up under the most adverse operating conditions. While 

these alloys are tough, they are relatively easy to machine. Parts made 
from these alloys are in dependable daily service and range from marine 
hardware to valve guides in aircraft engines. As specialists in brass 

‘ and bronze alloys, the Mueller Brass Co. can offer you the exact 

, alloy best suited to meet the requirements of any application 

problem. Write us today for details. 
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Ball or Roller 
Bearing Flange Units 


Rod Ends — 
Male or Female 







Pillow Biocks — 


Ball or Roller Bearing 
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Self-alignin 
Flanged Ball Bearin 


Unibal 
Spherical Bearings 


eo Qa 





Wherever motion is to be transmitted at varying 
angles, the Heim Unibal Spherical Bearing easily handles 
any operating misalignment and actually improves design 
as well as operation. 

The Unibal principle is the universal movement of a 
single ball revolving in a bronze bearing socket. The ball 
is bored and honed to standard diameters to accept the 
shaft or stud. 

Made in a wide range of sizes, Heim Unibal Bearings 
are stocked from coast to coast, and are invariably more 
economical than specially made parts. 

Our new, complete catalog is now ready. Please write. 


THE H <1 AA COMPANY 


FAIRFIELD, CONNECTICUT 


Other Heim Products: Flanged Roller Bearings @ Self-aligning Flanged Ball 
Bearings @ Pillow Blocks, roller bearing @ Pillow Blocks, self-aligning ball bear- 
ing @ Flange Units, roller bearing @ Flange Units, self-aligning ball bearing 
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over-all cost advantage 





J«L cold drawn 
leaded steel bars work to your 
“‘e 


HERE’S HOW: 


PART 
REJECTION 


PRODUCTION 


OVER-ALL 
COSTS 





...they’re free cutting and available 


in both EY and SSR arades 


ae 


[| These versatile steel bars offer: 


e IMPROVED MACHINABILITY—be- 
cause they enable you to use faster cut- 
ting speeds, to secure longer tool life and 
to produce superior surface finishes. 

e@ GREATER UNIFORMITY — because 
they are completely J&L-produced from 
the basic raw materials to guarantee opti- 
mum uniformity so necessary for today’s 
high-speed machining operations. 

e HIGHEST QUALITY — because they 
must meet the rigid quality standards 
developed by J&L through years of 
leadership in the development and pro- 
duction of free-cutting steels. 











Phone the nearest J&L District office or your Distributor today. 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 
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Spur 
Helical 
Spur Internal 
Helical Internal 





Rack 
Herringbone 
Worm 
Non-Metallic Regardless of whether you require one or thousands of small Spur 
Splines Gears . . . or a giant continuous tooth type Herringbone Gear. . . 
Coniflex Bevel whether you want a bronze Worm Gear, or a huge internal Helical 
Spiral Bevel Gear . .. it’s all the same to ‘'Phillie Gear.’’ Our Engineers and Gear 
Zerol Craftsmen are at your command, and they're backed-up by the very 
, latest in gear cutting and finishing machines and methods... all 
Hypoid Operations are conducted in our two modernly equipped shops, 
Intermittent under the supervision of experts. 
Sprockets On top of all this, you receive prompt, courteous service, plus 





delivery when and as you specify . . . and finally, you get the benefit 
Contract Machine of nearly 63 years continuous gear-making experience. 


Work 





PHILADELPHIA 





INCORPORATED 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA. 
BALTIMORE + CLEVELAND 
Virginio Gear & Machine Corp., Lynchburg, Va. 
industrial Gears & Speed Reducers - LimiTorque Valve Controls 
Established 1892 






NEW AND FREE .. . our 76 page 
GEAR BOOK, it’s practically a 
“Treatise” on the subject of gears 
and gearing. Kindly use your Busi- 
ness Letterhead when requesting 
copy. 
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BUSINESS IN MOTION 





0 POON CoLeaguced ose siteaidin Citetittngs 


Many people think that copper is just copper, and 
brass is brass, whereas there are several types of cop- 
per, and many kinds of copper alloys, all available in 
various forms, finishes and tempers. Choice of the 
correct metal, temper, shape and fabrication methods 
often makes a tremendous difference. Here are some 
examples. 

¢ A communications-equipment manufacturer began 
development of a new relay. The original design called 
for a rectangular copper tube of a size that could 
not be made economically. The 
Revere Technical Advisory 















incorrect. The proper metal and better brazing licked 
the problem. 
e We had the opportunity to study the fabrication 
methods employed by a customer, and found they 
could be improved materially. Changing from silver 
soldering to welding, and working out better jigging 
methods cut fabricating costs by an amazing 90%. 
e When a competitive metal wouldn’t work for a 
soap dish maker because it cracked at the bottom 
corners, Revere was called in. The Technical Advi- 
sory Service studied the dish, 
which is of the wall-recess type, 





Service and our Methods De- 
partment discussed this problem 
with the customer at consider- 
able length. Design changes 
were made which satisfied every- 
body, and made the relay com- 
mercially practical at no sacrifice 
in performance. 

e A lock maker was generating 
a lot of scrap in machining cyl- 
inder lock sleeves from bar. 
We suggested tube, but analysis 
showed only an even break on cost of material. Fur- 
ther study, however, revealed that tube would bring 
about substantial savings, due to longer tool life, less 
collet wear, less scrap to handle, and a smaller inven- 
tory of metal for the same output. The customer 
switched to tube to obtain these economies. 

e When a maker of electrical lugs_and terminals 
found a pile of 40,000 rejected parts we were asked 
for advice, though the copper strip did not come from 
Revere. The Research Department worked all night, 
and reported embrittlement of the metal caused the 
cracking, and in addition, brazing practices were 
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~ materials. 


and also the drawing process. 
Revere’s 70-30 brass was recom- 
mended in a specified temper. 
This cured the difficulty at once. 
e Once in a while it is not the 
metal at all that causes diffi- 
culty. A large manufacturer of 
flashlight cases was troubled 
with staining of the brass. The 
Technical Advisory Service and 
the Methods Department could 
find nothing wrong with our 
metal, so asked the oil company engineers to collabo- 
rate. They changed the die lubricant, thus solving the 
problem. 

One of the important facts about American busi- 
ness is that it is competitive, and an important part 
of competition is the endeavor to give a little extra 
service. Often it turns out to mean a lot, as in the cases 
just cited. Please remember that your suppliers, no 
matter who they may be, are eager to give you the 
benefit of their special knowledge. Call on them for 
it and let them supply you with much more than 


































REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y. 
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Operating). 


Model MTS (Single) Me- 
chanically-Actuated Mul- 
tiple Plate Clutch (Oil 


Model MOD ( x) 
Oil-Actuated Multiple 
Plate Clutch. 


Model MTU (Duplex) Me- 

chanically-Actuated Mul- 

tiple eng Clutch (Dry 
ing). 


Multiple Plate Twin Dise Clutches 
provide simple design, 
quick adjustment, long life 


Twin Dise Model MOS (single) and 
MOD (duplex) Oil-Actuated Mul- 
tiple Plate Clutches—offer ma- 
chine tool designers plus advantages 
never before available. They are Twin 
Disc’s answer to the demand for high 
energy, high inertia, high horse- 
power clutches especially adaptable 
to applications creating high temper- 
atures and operating under heavy, 
abusive loads. 


Models MOS and MOD clutches 
give new performance on the job 
because: 
¢ New, integral oil cylinder clamps 

plate stack, compensates automati- 

cally for friction plate wear. 
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¢ Mechanical controls to take up or 
adjust for wear are eliminated. 
Wear life is longer! 


¢ A floating pressure plate is the ram 

of the cylinder. As plate stacks 
wear, ram travel increases auto- 
matically. 


* Torque capacity of clutch is always 
constant for a given oil pressure. 
There’s no loss of torque through 
plate wear or varying adjustment. 


* Constant torque capacity often per- 
mits more compact installation of 
a smaller clutch . . . saves space and 
cost. 


¢They’re adaptable to remote con- 













trol without mechanical actuating 
linkage. 

e They offer continuous service with 
minimum maintenance, 


Twin Dise Model MTS (single) and 
MTU (duplex) Mechanically- 
Actuated Multiple Plate Clutches 
—are the standard of the industry 
for machine tool users who prefer 
mechanical actuation. These long- 
established, proven-performance 
clutches feature: 


_ *High clamping efficiency — with 


comparatively low pressure on 
clutch lever. 

¢ High torque capacity — with longer 
wear life. Single-point adjustment 
to reduce maintenance time. 


¢Compact design — to operate in 
minimum of space. (Shorter clutch 
lengths). 

* Stability—unaffected by centrifu- 
gal action. Permit high rotation 
speeds. 

*Close tolerances—all parts accu- 
rately machined. 


* Heat-treating of operating parts— 
for maximum strength and longest 
operating life. 

Twin Disc Mechanically- Actuated 

Multiple Plate Clutches, Models MTS 

and MTU, are available for either 

dry or oil operation, in capacities 
from .47 to 44 hp per 100 rpm. Write 
today for Bulletin 134-B, and com- 
plete information to help you select 
the proper type and size Twin Disc 

Multiple Plate Clutch for your appli- 

cation. Twin Disc Clutch Company, 

Racine, Wisconsin, Hydraulic Divi- 

sion, Rockford, Illinois. 


*s¢ 
ind 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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You can speed-up~. 
your machine-tool . 
operation 


when this button 


operates a LOUIS ALLIS 
Adjustable Speed Drive 
or Special Motor | 














Get the precision drive 
your machine tool requires 
from the complete Louis Allis Line 


New precision machine tools call for precision 
drives. That’s where Louis Allis fits into 

your picture. Louis Allis has the exact unit you 
need because it has the most complete line of 
motors and drives available to industry. 

And if one of Louis Allis’s wide range of 
stock motors doesn’t exactly fit your job’s 
requirements, you can get prompt delivery on a 
unit specially designed tc give you the 
electrical or mechanical characteristics you need. 
Call your nearby Louis Allis Sales Engineer for 
motor application assistance on your problem. 





Blower-cooled Motor. 


THE LOUIS ALLIS CO. 


Rolled-shell, Shaftiess Motor. 
MILWAUKEE 7, WISCONSIN 













FOR THE FINEST 
IN 


COLD FINISHED 
STEELS 


CARBON * ALLOY 




















OUR 
CONSTANT QUALITY 
ano METALLURGICAL 


CONTROL 


— FOUR KEY 


1. UNIFORM MAXIMUM 
PRODUCTION LOCATED PLANTS 


2. INCREASED MACHINING 5 | 
SPEEDS aces 


3. LONGER TOOL LIFE 25 DISTRICT 





resulting in substantial OFFICES and SALES 


dollar savings on your 
T T 
feiched ports REPRESENTATIVES 





OMPT SERVICE 


d COOPERATION 


any time * anywhere 
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YCKOFF STEEL CO. 


General Offices: Gateway Center Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 


Works: Ambridge, Pa. « Chicago, Ill. ¢ Newark, N.J. e Putnam, Conn. 


SIS ty 
on lay, 
aS 7) P 





WYCKOFF STEEL PRODUCTS Carbon and Alloy Steels * sr 
Polished Shafting * Turned and Ground Shafting * Wide Flats up te 


All types of furnace treated Steels 
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MANUFACTURERS’ 
FREE LITERATURE 


ARC-CAST MOLYBDENUM—Climar Molyb- 
denum Co, 500 5th Ave, New York 36, NY. 
72-page illustrated booklet is a compilation of 
all available technical and fabricating data on 
material and its alloys. In addition to high- 
temp applications, discussions include physical 
and mechanical properties; corrosion and oxi- 
dation resistance; fabrication of parts; weight 
tables. 


FLEXIDYNES: DRY FLUID DRIVE—Dodge 
Mfg Corp, Mishawaka, Ind. 11-page bulletin 
A-640 illustrates and describes the Filexidyne; 
“fluid” is heat-treated steel shot. Operating ad- 
vantages, general characteristics, selection charts, 
recommended V-belt drives for all sizes. 


SCREW MACHINE PRODUCTS WEIGHT 
TABLE—Scovill Mfg Co, Mill Products Div, 
Waterbury, Conn. Estimates weight of Scovill 
high-speed, free-cutting brass rod required for 
fabrication. Pounds per 1000 pieces per inch for 
round, square, and hexagon rod in diameters 
from 1/16 to 3% in.; weight conversion factors 
for 28 other copper-base alloys. 


ARCHITECTURAL ALUMINUM — Reynolds 
Metals Co, 2500 S 3rd St, Louisville 1, Ky. 
“Reynolds Architectural Aluminum Portfolio,” 
101-page 1955 edition, gives sizes, weights, al- 
loys, tempers of items available; recommend 

method of applying the part involved; miscel- 
janeous extruded shapes; structurals; manufac- 
turing size limitations for extruded shapes, rod, 
and bar with reference to different alloys and 
tempers. Request direct on company letterhead. 


AIR FILTERS & LUBRICATORS — Master 
Pneumatic, Inc, 20430 Sherwood Rd, Detroit 
34, Mich. 16-page illustrated catalog lists sizes 
and types for pneumatic equipment. Principles 
and methods of air filtration discussed; installa- 
tion and maintenance; dimensions sheet and 
parts list included. 


ENCLOSED SWITCHES—Micro-Switch, Min- 
neapolis-Honeywell Regulator Co, Freeport, Ill. 
28-page illustrated catalog 83 covers complete 
line designed for ac or de applications; includes 
general purpose; sealed; heavy-duty limit; hand- 
operated; and maintained-contact switches. Cir- 
cuit diagrams, electrical data, and technical in- 
formation provided. 


“TOOL STEEL FOR THE NON-METAL- 
LURGIST” — Crucible Steel Co of America, 
Oliver Bidg, Mellon Sq, Pittsburgh, 30, Pa. 
44-page illustrated booklet discusses the six 
basic classifications; covers properties, applica- 
tion recommendations, heat-treating technique, 
tabular data. 


MULTI-V-DRIVE — Worthington Corp, Har- 
rison, NJ. 100-page Master Engineering Manual 
V-1400-E2F covers stock QD sheave dimensions, 
stock drive selection, rpm drives from 700 to 
3500, belt speed and stock ratios, hp ratings, 
V-belt sections, engineering data, special appli- 
cations, installation and maintenance. 


CEMENTED CARBIDES—Firth-Loach Metals 
Inc, McKeesport, Pa. 20-page illustrated catalog 
1 describes line of “Firlomet” blanks; all styles 
of standard and modified standard, as well as 
rectangular strip, pulley grooving, unground in- 
serts, nibs, die inserts, and specials. Grade se- 
lection chart and prices included. 


ALUMINUM MILL PRODUCTS — Reynolds 
Metals Co, 2500 S 3rd St, Lowisville, Ky. 16- 
page illustrated brochure describes products and 
uses. Has complete wrought aluminum alloy se- 
lection guide, outlining general properties and 
applications. Fabricating and finishing methods 
explained. 


GEARS & SPROCKETS — Universal Gear 
Works, 17143 Swift, Detroit 3, Mich. 200-page 
catalog gives specifications and prices of 8000 
stock items, including gears, sprockets, chains, 
splines, etc. 


CARBIDE TIPS & TOOLS—Vallenite Metals 
Corp, Royal Oak, Mich. 33-page Catalog A con- 
tains illustrated, indexed data on standard 
blanks and tools. Grade recommendations and 
applications in tabular form; physical character- 
istics, dimensions included 
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Service problems are minimized in the A.B.C. automatic washer by 
use of Johnson sintered bronze Ledaloyl self-lubricating bearings. 





Altorfer Brothers Company assures customer satisfaction 
by using Johnson Bearings in its A.B.C. Washers 


One way that Altorfer Brothers 
Company, Peoria, Ill., manufacturer 
of the A.B.C. line of washers, ironers 
and driers, gets assurance of cus- 
tomer satisfaction is to install the 
finest bronze bearings available. 
Altorfer uses powdered bronze bear- 
ings made by Johnson Bronze Com- 
pany of New Castle, Pa., because 
they are carefully produced to exact 
specifications and because they re- 
tain enough oil to service the bear- 
ings during the life of the washer. 
Consider the Ledaloy! sintered 


bronze bearings which Johnson 
Bronze makes for use on the A.B.C.- 
O-Matic washer’s shaft and tube. 
This bearing, one of eight sintered 
bronze bearings, is the workhorse of 
the washer and is vital to the opera- 
tion of the shaft which spins the tub. 
Johnson Bronze Company has sup- 
plied these bearings to Altorfer 
Brothers since 1950 when the firm 
first began to make automatic 
washers. 

Altorfer Brothers has used John- 
son bearings for other applications 


since 1928 because of their uniform 
high quality. 

If you have a tough application 
that calls for long bearing life under 
rugged conditions, you will want to 
learn how Johnson Bronze bearings 
can build more customer satisfaction 
into your product. If you need it, 
trained engineering help is available 
to guide you in choosing the bear- 
ings which will lower costs and im- 
prove performance. Johnson Bronze 
Company, 515 South Mill Street, 
New Castle, Pa. 
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BRONZE ON STEEL 


LEDALOYL « 
(powder metallurgy) 


e¢ ALUMINUM ON STEEL e 
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STEEL AND BABBITT 
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A COMPLETE LINE OF 







“ AIR CONTROL EQUIPMENT 


Including precision-made HEAVY-DUTY 


AIR ‘MOTORS 


WITH “SEALED-IN LUBRICATION” Pat. Pend. 


Wide choice of electric and/or air 
controls and mountings. For air 
pressures up to 200 P.S.i. 











“Sealed-in 
Lubrication” 
Assures low break-away 
on long idle units — 
ample sealed-in oil for 
thousands of cycles with- 
out attention. 





































pe on all oir automation 





Trained factory personnel 
available nationally. 
Write for Catalogs 
and Name of Nearest 
Lehigh Representative 








ENGINEERS & 
MANUFACTURERS 


1501 Lehigh Drive 
EASTON, PENNA. 





































We thrive on 


More and more gear users rely on The 
Cincinnati Gear Company for their special Miter Gears 
gear needs, because they've found that we for Aircraft 
have the “know-how” to produce the right gears Landing Geor 
for their toughest requirements every time! And this 

“know-how” is backed up by the most modern pro- 
duction equipment, complete heat treating facilities, 
one of the largest shave cutter stocks, electronic in- INTERNAL 
spection when required . . . everything our expert 





craftsmen need to produce top-quality custom gears = 

consistently, economically. HELICAL 
HERRINGBONE 
*CONIFLEX BEVEL 
SPLINE SHAFT 





>THE CINCINNATI GEAR CO. ¢ cincINNATI 27, OHIO 
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VARIABLE-SPEED MOTORS—US Electrical 
Motors, PO Box 2058, Los Angeles 54, Calif. 
8-page bulletin 1882 describes improved pneu- 
matic control, Varitrol, designed into Varidrive 
motors. Typical automatic control applications 
are shown with schematic drawings explaining 
process. 


RIVET SELECTOR—Milford Rivet Co, Mil- 
ford, Conn. 4x8-in. slide-rule selector gives spe- 
cific dimensions, clinch allowances, and clear- 
ances for standard rivets. Divided into four 
parts for bifurcated, cutlery, drilled, and ex- 
truded units. 


INVESTMENT CASTING ALLOYS CHART 
—Precision Metalsmiths, Inc, 1081 E 200th St, 
Cleveland 17, Ohio. 11x17-in. sheet lists chemi- 
cal analysis and mechanical properties of stain- 
less low alloy and tool steels, nickel, copper 
base, and auminum alloys. Rates each as to 
castability, machineability, corrosion resistance, ~ 
weldability, etc. 


LEADED .50 CARBON ALLOY STEEL— 
Joseph T Ryerson & Son, 2558 W 16th St, 
Chicago 80, Ill. 4-page bulletin 14-6 illustrates 
and describes Rycut 50, supplied in annealed 
and ed condition. Said to 
cut 25 to 75% faster “than standard alloys 
in same carbon range, with up to 300% in- 
crease in cutting-tool life. 


CYLINDERS & VALVES — Modernair Corp, 
400 Preda St, San Leandro, Calif. 14-section 
loose-leaf catalog, currently totaling 120 pages, 
on line of air and hydraulic cylinders, valves, 
and packaged fluid power devices. Contains op- 
erating data, dimensions, optional mountings. 


STAINLESS TUBING & PIPE—Alloy Tube 
Div, Carpenter Steel Co, 135 Springfield Rd, 
Union, NJ. 36-page catalog on fabricating and 
working. Each of 11 types of fabrication de- 
scribed separately. Basic section gives charac- 
teristics of ferritic, austenitic, and certain spe- 
cialty steels. Tables give detailed information 
on cold bending and coiling. 


BASIC SWITCHES — Micro Switch Minne- 
apolis-Honeywell Regulator Co, Freeport, Ill. 
28-page catalog 62 describes 10 classifications of 
standard line of phenolic enclosed, precision 
snap-action switches, plus auxiliary actuators 
and terminal enclosures. Includes electrical rat- 
ings, dimensional drawings, technical informa- 
tion. 





POWDER METALLURGY — Chrysler Corp, 
Amplex Div, Harper & Mt Elliott, Detroit 31, 
Mich, 52-page illustrated Engineering Manual 
E-55 contains separate sections on bearings, com- 
ponent parts, and filters. Data on design, loads 
and speeds, installation, press fit, close-in, shaft 
clearance, wall thickness, tolerances, temp 
change, lubrication, machining, hardening, mag- 
netic properties, flow rates. Includes charts, ta- 
bles, graphs, case histories. 


AC MOTORS—General Electric Co, Schenec- 
tady 5, NY. 28-page illustrated catalog GEC- 
1026 presents complete buying information on 
standard ac fractional and integral hp motors, 
including general- and definite-purpose units, 
and fhp gear motors. Selection data, descrip- 
tions, specifications, ratings, book prices, weights, 
frame numbers, standard modifications included. 


COLD FINISHED STEEL BARS — LaSalle 
Steel Co, Hammond, Ind. 4-page illustrated 
bulletin describes Super La-Led, reportedly the 
fastest machining bar commercially developed 
to date; nominal rates said to 80% faster than 
ordinary screw machine steels. Sections cover 
speed, efficiency, crimping, roll-threading, chem- 
istry, physical properties, sizes. 


POLY-V DRIVES—Browning Mfg Co, Mays- 
ville, Ky. 37-page catalog PV-200-A illustrates 
and describes new drive. Contains specifications 
on hundreds of sizes of stock sheaves and belts; 
engineering data for design of drives; tables 
of drive combinations already worked out for 
convenient selection. Request direct on company 
letterhead. 


NITRALLOY & NITRIDING PROCESSES— 
Nitralloy Corp, 230 Park Ave, New York 17, 
NY. 48-page illustrated booklet covers subject, 
including new Floe process. Charts and graphs 
define compositions, mechanical properties and 
ease “hardening capabilities of four principal 
types of Nitralloy steels, Nitriding equipment 
and installations, chemical reactions produced, 
and samples of nitrided machine parts covered. 
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GET OUR /_-~ GUIDE! 


Chicago Electric SAYS..“G.S. HAS ENGINEERED Ss 
OUR SMALL GEARING FOR MORE THAN 15 YEARS!” 


he Chicago Electric Division of THE SILEX COMPANY calls 

G.S. whenever they need Small Gearing. Among the many 
excellent appliances they make is the attractive Handybreeze 
SAFE-T-GUARD FAN. You see it pictured here, together with the 
Small Gearing designed and manufactured by G.S. The correct 
design and extreme uniform accuracy of this Gearing assures 
extra years of smooth, quiet, dependable performance. * Do as 
Chicago Electric and so many others are doing . . call our engi- 
neers while the project is on the boards. Let them recommend the 
best and most economical Gearing for the job. This valuable con- 
sulting service costs you nothing and may save a Jot. Write today! 


BY //4 Lik our 6-page Small Gearing Guide. It describes 80 types 
«+ and applications, Contains useful charts .. a valuable 


aid to anyone interested in Small Gearing. Use company letterhead, please. No 
obligation, of course. Write today! 


40 Yours of cfpeciabging in chnall Gearing! \Q 


BAIR wd 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 





2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 
ST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEAR 


American Machinist e MID-NOVEMBER, 1955 








H32 


it’s NEW and it’s NEWS! 


“SHEA EAL” 4-WAY VALVE 


FOR 250 P.S.1. AIR 





For years Barksdale Valves have provided a standard line 
of “Shear-Seal” valves for 2000 and 4000 p.s.i. air service, which 
no other standard valve can handle. 

Then it is news when this highly efficient valve principle 
becomes available for the shop air service range at a very com- 
petitive price. The performance and internal construction of this 

ular model resembles closely that of its older, more powerful 
Lookers Automatic tooling for mass production has resulted in 
considerable savings in unit cost which are passed along to the user 
in the form of a high quality valve at this low list price. A twelve 
page booklet explaining the “Shear-Seal” principle in detail is 
yours for the asking. A number of convenience features have been 
incorporated in the design to take the strain out of plumbing or 
mounting. For example, any port can be used as the pressure inlet. 
A sturdy mounting ante that can be turned where you want it 
comes as a “no charge” accessory. For the complete story, write for 
literature 2801. 


*$18.50 is the list price for the 4 inch port size and $19.50 for 
the % inch, less the usual quantity and trade discounts. 


BARKSDALE 
VALVES 


5125 Alcoa Ave., Los Angeles 58, Calif. 




















Hl C Please send the “Shear-Seal” booklet’ 
: C1 Please send 2801 literature H 
§ NAME TITLE : 
' 
a 
‘ COMPANY : 
' a 
§ ADDRESS H 
a 
5 
; 7 
; city ZONE STATE : 
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PLASTIC COATING — Eastman Chemical 
Products, Kingsport, Tenn. 12-page booklet con- 
tains illustrated information on butyrate peelable 
plastic packaging for protection of metal parts 
against corrosion, impact abrasion, and temper- 
ature. Application methods described and ad- 
vantages outlined. 


SWITCHES—Furnas Electric Co, 1050 McKee 
St, Batavia, Ill, 48-page illustrated catalog 5509 
covers controllers for applications requiring man- 
ually operated control. Engineering, application 
data, connection diagrams and dimensions of 
drum controllers, foot, and limit switches. 


MACHINING TITANIUM — Mallory-Sharon 
Titanium Corp, Niles, Ohio. 8-page illustrated 
contains specific recommendations for 
turning, milling, drilling, tapping, grinding, 
reaming, and sawing titanium and alloys. 


PNEUMATIC CONTROL—TRANSMISSION 
SYSTEMS — Minneapolis-Honeywell Regulator 
Co, Industrial Div, Wayne & Windrim Aves, 
Philadelphia 44, Pa. 45-page bulletin 1120 de- 
scribes controllers, applications, operation; pneu- 
matic transmission systems and cascade, ratio, 
and other interconnected control systems. 


INSTRUMENT TRANSFORMERS — General 
Electric, Schenectady 5, NY. 1955 edition of 
the Buyer's Guide, GEC-1028, is a 100-page il- 
lustrated publication containing ratings, ASA 
accuracy classifications, and prices of all stand- 
ard indoor and outdoor potential and current 
transformers. Includes listings of ratio and 
phase-angle tests, tables of replacement types, 
mechanical and thermal data. 


HOSE & FITTINGS—Weatherhead Co, 300 E 
131st St, Cleveland 8, Ohio. 132-page “Yellow 
Book” is a comprehensive catalog; tabbed pages 
indicate separate sections; technical data section 
includes pressure tables, tube bending instruc- 
tions, procedures for making hose assemblies, 
tube wall thickness tables, etc. Service tools and 
equipment information included. 


REINFORCED PLASTIC TOOLING — 
Marblette Corp, 37-21 30th, Long Island City 1, 
NY. 20-page illustrated handbook describes fab- 
rication and indicates uses of plastic tools. 
Charts list properties of Marblette epoxy lami- 
nations used as surface coat and laminating 
resins. Request direct on company letterhead. 


UNICLOSED MOTOR — US Electrical Mo- 
tors Inc, PO Box 2058, Los Angeles 54, Calif. 
12-page booklet 1856 illustrates improved con- 
struction features of Type H, more compact 
than previous models, but providing more hp 
per cu in. 


MEEHANITE CASTINGS — Meehanite Metal 
Corp, 714 North Ave, New Rochelle, NY. 26x21- 
in. wall chart lists design and engineering prop- 
erties of various types, metallurgical facts, and 
graphs showing effect on mass influence of 
strength properties. 


SOLENOID VALVES — Skinner Chuck Co, 
Electric Valve Div, New Britain, Conn. 51-page 
catalog D1 contains illustrated engineering data 
on universal, all-purpose 4-way, miniature cut- 
off, hi-pressure, hydraulic, high-flow industrial 
lines, and special valves. Appendix lists defi- 
nitions, reference tables, current and flow data. 


BEARINGS—McGill Mfg Co, 1100 N Lafay- 
ette St, Valparaiso, Ind. 140-page catalog on 
complete line contains general engineering data 
for ball and roller bearings, charts, drawings, 
and formulae for load computation. Dimensional 
and load capacity tables for Multirol and Guide- 
rol models included, as well as mounting de- 
tails, shaft and housing fits, tolerances, appli- 
cations. 


bore size over 500 standard radial bearings. 
Performance data, torque, speeds, tolerances dis- 
cussed; mounting and maintenance data included. 


SOCKET SCREW PRODUCTS—Strong, Car- 
lisle & Hammond Co, Mac-it Screw Div, 1393 
W 3rd St, Cleveland 13, Ohio. “Handy Data 
File” for wall attachment contains illustrated 
data on 7 types of socket screws and hex-socket 
keys. Includes dimension standard, standard 
sizes, physical properties, recommended tighten- 
ing torque, applications and uses. 
(Continued on page H36) 
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WERE ARE & 2 REASONS wire m 





--gives you 
immediat delivery — 
on EVERYTHING in steel — 


fF -- TREMENDOUS STOCK-To meet the daily requirements __ 
of thousands of large and small customers all over the — : 
country-A.M. CASTLE & CO. has one of the largest and most ~ 
complete stocks of steel in America. And, every one of the thou- 
sands of items is ready for~immediate delivery. 








E--comoutts FQUIPMENT—Each of the nine huge Castle ware- 
ouses—from Baltimore to Seattle—is fully equipped with © 

‘saving facilities for sawing, shearing, or flame cutting steel to 

exact specifications. And, three shifts work ‘round the clock to Keen 
pace with set delivery schedules.  _- 


--QUICK PROCESSING-For 65 years Castle has had an envi 
reputation for fast, friendly, intelligent service. And, no won 
97.6% of the orders received today are made ready over night 
shipment tomorrow. Some orders received early enough can be 

livered the same day. And in ee tie eal can be n 

in only a few hours. — 


; Yin thodmaati of others, you'll save time, effort, ai 
paper work by ordering from A. M. CASTLE & ce 


. the distributor who can give you i Ge- 
| livery on EVERYTHING a i 
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STEEL DISTRIBUTORS 








STEEL OISTRIBUOTORS --Since 1890 
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S HIGH «+ tow sPeteED 
We vccntin JOINTS 


GRIPCO CLINCH NUTS 


with the 


hexvon hex 


actehali a= 


exclusive 





for “‘fixed’’ fastenings for “‘hard- 
to-reach” or blind assemblies. 

They wear longer, hold tighter, 
give greater customer satisfaction. 


See how leading appliance manufac- 





STANDARD ATLAS UNIVERSAL JOINTS 


























turers get lower cost fasteners into 15 Sizes Available from Stock 
@ SHORT, a PR ap D 
STUBBY Ciemeter | tote | tone 
JAWS 
3/4” 5/8” 2-5/8” 
Nut Nut {nutes @ BALANCED 7/8" 5/8” 2-1/4" 
Clinched Staked-In Hex Hole Be- DESIGN 1” 7/8" 3” 
Solid To Float — fore Giaching as 1-1/8” 7/8" 3” 
clinched solid for a rigid ped we: or @ GREATER 1-1/2” 1.3/8" 4-1/2" { 
staked in with a six point staking 13/4” 1-5/8” 5-1/4" 
punch to give a floating effect. This STRENGTH 2" 1-7/8" 6” 
floating effect takes care of misalign- 2-7/16" 2-3/8” 7-1/2” 
ment and makes the application of @ ALLOY 2-13/16" | 2-5/8” 8-1/4" 
the bolt easier. Gripco clinch nuts can STEEL 3-3/16" + 9-1/2" 
be clinched or staked with stationary 4-3/16" 3-5/8” 11-1/2” 
or portable hydraulic or air equipment. @ FITTED 5-1/4" 5-1/4" 15-3/4” 
Details on request. Write for samples TO YOUR 6" 6" 18” 
and data sheet. EXACT 7-3/4" 6” 18” 
NEEDS Dimension “’B’ or d 


iameter of shaft 
not exceed 60% of joint diameter “A” 






GRIPCO Pilot Pro- | or GRIPCO Coun- QUOTATIONS AND DETAILED CATALOG ON REQUEST. WRITE! 
b \) jection Weld Nuts tersink Weld Nuts : 
all Circularpiloteccurately | The specisl counter THE GRAY & PRIOR MACHINE CO 
positions nut in the bolt sink feature eliminates : ’ 


HARTFORD CONN U 


623 WI 


hole, for resistance 
welding. No jigs neces- metal particles lodging 
sary. Two pilot heights in the threads; thus no 
for different gages of retapping is necessary. 
metal. 


GRIPCO 





NDSOR ST 











IF YOURE READING AN OFFICE 
COPY of American Machinist 

this coupon will bring you your own 
copies every month, at either your 


© To Hold Tighte 
4 _ home or office address. 
@ To Last Longer { 


@ To Cos? Less SEND IT TODAY 


Circulation Department q 
AMERICAN MACHINIST 
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plications where stress, wear or 
vibration is a factor. The Gripco Lock 
Nut, with its simple, one-piece 
design, has given industry a tighter, 
more positive holding action for 
quicker fastener application at less 
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The secret’s simple: steel balls recirculating in closed-circuit 
raceways eliminate sliding friction. This principle was pio- 
neered by Saginaw to reduce automobile steering effort. 


TWO TYPES OF SAGINAW ball/bearing SCREWS 
1. Machine-Ground Saginaw b/b Screw. It is already being 


widely used in aviation, electronics and similar industries, 
where its ability to provide precision actuation and positioning 
with far greater efficiency and dependability—plus vital 
savings in power, weight and space—has proved a tremendous 
advantage. Each unit is custom-engineered for its application. 


2. Rolled-Thread Saginaw b/b Screw. It operates on exactly the 
same principle but has rolled threads, and is mass-produced 
in a choice of 7 standard sizes and practically any screw 
length. Result: production costs have been reduced so greatly 
that it costs no more—often less—than comparable Acme 
screws, which are far less efficient. In many non-critical 
applications it will give completely adequate service. 


BOTH TYPES OFFER THESE BIG ADVANTAGES: 

e At least 90% efficiency guaranteed—compared with 
15% to 20% efficiency of conventional Acme screws 

e Far less wear—less maintenance—longer life 


e Less than 44 as much torque requirement as Acme 
screws for same amount of linear output 


e Consequent savings in 
size and weight of motors 
and auxiliary equipment 


Dependable operation 
even without lubrication 


e Will function smoothly 
at temperatures from 
—75° to +175° F. 
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YOU USE ACME SCREWS 
AND/OR SLIDING SPLINES 


This message is of vital interest to you! 











Using nearly frictionless rolling balls between 
mating surfaces, Saginaw has far outstripped 
the capabilities and the efficiency of conven- 
tional Acme screws and ordinary sliding splines! 


THE REVOLUTIONARY SAGINAW ball/bearing SPLINE 
Radically increases the efficiency of transmitting or restrain- 
ing high torque loads. Wherever column length must change 
under torque load, the Saginaw b /b Spline offers unprecedented 
freedom from conventional spline restrictioas. 


e Approximately 40 times lower coefficient of friction 
than ordinary sliding splines 


e Far less wear—longer life—greater dependability 


e By reducing power, weight and space requirements, 
permits engineering designs hitherto impractical 
e Dependable — with or without lubrication, 


at temperatures from 
—75° to +175° F. 


Can be fitted with integral 
gears, clutch dogs, bear- 
ing and sprocket seats or 
other attachments for use 
with electrical, hydraulic 
and pneumatic units 


As with all highly successful new products, these Saginaw 
developments are already being imitated—but not equalled. 
Saginaw Steering Gear Division of General Motors Corpo- 
ration—world’s largest builder of steering gears—pioneered 
the recirculating-ball principle in America, and was the first 
volume producer. Saginaw offers you not only superior know- 
how and production facilities, but a number of original design 
features. Our experienced engineers are ready and eager 
to recommend the most advantageous applications for you. 


SHOW THIS MESSAGE TO YOUR ENGINEERS TODAY — 
IT MAY SAVE YOU THOUSANDS OF DOLLARS AND GREATLY 
IMPROVE THE PERFORMANCE OF YOUR PRODUCTS 























NEEDLE BEARINGS — Torrington Co, Tor- 
rington, Conn. 76-page illustrated catalog 55 
contains engineering data on design, application, 
and operation for five types of bearings. Selec- 
tion information on size, type, suitability, char- 
acteristics; dimensions, recommended shaft di- 
ameters, housing bores, and rated load capacities. 


GEARS — Sier-Bath Gear & Pump Co, 9252 
Hudson Blvd, North Bergen, NJ. 44-page il- 
lustrated ‘Gears of Integrity” illustrates prin- 
cipal types of gears and miscellaneous combi- 
nations; describes most modern methods and 
techniques of gear testing for extreme accu- 
racies, and explains newest trends in gearometry. 
Engineewmg graphs and tables; pitch and ac- 
curacy requirements for various velocities; 
checks for strength, accorapanied by reference 
scales and graphs. 


STRAIGHT LINE & RIGHT ANGLE SPEED 
REDUCERS — Foote Bros Gear & Machine 
Corp, 4551 Southwestern Bivd, Chicago 9, Ill. 
40-page illustrated engineering manual LP 3 
presents detailed information on Line-O-Power 
units. Advantages, features, construction, appli- 
cations, characteristics, tabular data included. 


ROLLER BEARINGS — Hyatt Bearings Di- 
vision, General Motors Corp, Harrison, NJ. 68- 
page illustrated catalog 150 gives dimensions, 
load ratings, application data on solid roller, 
solid race, split race, industrial inch bearings. 


STAINLESS STEEL DESIGN HANDBOOK 
—Alloy Metal Wire Div, H K Porter Co, Pros- 
pect Park, Pa. 40-page illustrated handbook 
covers properties, specifications, applications, and 
design data on 20 grades of stainless steel wire, 
rod, and strip. Sections cover: selection, work- 
ability, cleaning, passivation, and machinability. 
Property charts, size and weight data in tabu- 
lar form. 


GEAR MANUAL — Philadelphia Gear Works, 
G St & Erie Ave, Philadelphia 34, Pa. 76-page 
illustrated catalog G-655 contains diagrams, defi- 
nitions, tables, charts, information on all types, 
plus simplified method of calculating hp ratings. 


AIR CONTROL VALVES — Airmatic Valve, 
Inc, 7317 Associate Ave, Cleveland 9, Ohio. 
66-page catalog illustrates entire line of 2-way, 
3-way, and 4-way units for high or low-pressure 
installations. Single and double-acting cylinders 
for air or hydraulic use, and strainers for pipe- 
line protection included. 
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Our maintaining such large 


stocks of all 4000 items means lower costs to ee eee SeLOY TOME 
2. Ad ‘4 ee 0 @ merica, enr aver 
you because no large inventories are needed, Diag. Mien Sc: Pildbaneh 20, Pe. topes 
service is faster. Our better methods of manu- illustrated bulletin, “Trentweld Stainless & High 
* £. Alloy Tubing,” (Trent Tube Co, East Troy, 
facture produce a higher quality product. Geet deantins ices ontas ah ieee ce 
Good reasons why so many ind ial users in 40 in. OD. Selection guides for applications, list 
i ; of nine basic classifications, characteristics, cor- 

the last 83 years have come tospecify “Chicago sagen 
Service-Conscious Industrial Supply Dis- ANCHOR BUSHINGS—Hi-Shear Rivet Tool 
° Co, 8924 Bellanca Ave, Los Angeles 45, Calif. 
tributors EVERYWHERE carry com lete 20-page catalog illustrates and describes bush- 
stocks of “‘Chicago” Products. To de- ings a — metal and laminate plastic drill 
>: * , templets. Comparison of this tooling thod 
livery time, call the one nearest you. wil diltemetiaal Ghenniel ta, tchaiee. nesta 


and-answer form: Instructions for making vari- 
ety of -drill templets included. 


TOOL STEEL GUIDE — Vanadium-Alloys 
Swel Co, Toolsteel Ave, Latrobe, Pa. 70-page 
brochure contains technical data on 50 types of 
tool steels and cold finished products. Data on 
HSS, die steels for hot and cold work, carbon 
and carbon-vanadium tool steels, chrome-vana- 
dium tool steels, and tool steels for special 
purposes. Sections included on cold finished 
products and powdered metal heat treatment, 
composition, hardness -after-tempering charts, 
and applications for each type. 


HYDRAULIC & PNEUMATIC COMPO. 





7% CHICAGO NENTS — Aircraft Products Co, 300 Church 
Rd, Bridgeport, Pa. 34-page bulletin 155 de- 
SCREW COMPANY scribes and illustrates standard line of valves; 


selector, restrictor, sequence, check, and shut-off. 
Data on hydraulic and pneumatic actuators, 
spring and air-loaded accumulators, master brake 
control units. 


SPECIALTY STEELS — Carpenter Steel Co, 
Reading, Pa. 32-page illustrated guide defines 
distinctive characteristics in terms of end use. 
Covers tool and die steels, stainless, silicon and 
high nickel alloys, special purpose alloy steels, 
tubing and pipe, fine wire specialties. 
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T-J SPACEMAKER |. 

























@The Only Cylinders with all the Extras as Standard 

@ OIL pressure to 750—AlR to 200 P.5.1. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Safety Factor 

@ Super Cushion Flexible Seals for Air... New Self-Aligning 
Master Oil Cushion 

@Hard Chrome Plated Bodies and Piston Rods (Standard) 

@ Only from T-J can you get these new ingenious cushion 
designs 


‘SBS 


OFF SHELF 
DELIVERY 


Member of the National 
Fivid Power Association 


More and more of industry’s automation 
problems today—solved with T-J Spacemaker 
Cylinders! New compact design and many 
more plus features for a new high in efficient 
cylinder performance and dependability. Wide 
—_— ad styles, capacities . * — you oa 
labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tom- =p J-OMKINS-JOHNSON 

ins-Johnson Co., Jackson, Mich. RIVITOR VLINDERS CUTTERS CLINCHOR 
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e@ | MATERIALS HANDLING 
© | Conveyors 
12 Trucks and cranes 
13 Chip handling 
13 Materials handling—general 


e@ 14 Automation 
@ 16 Plant Services 


WHERE TO BUY IT 

The advertisements which fol- 
low this section deal with products 
and processes related to the “Pro- 
duction Nuggets” so this Produc- 
tion Planbook' issue may be of 
maximum use to you... a true 
working tool . . . a reference is- 
sue for you during 1956. Products 
advertised here are also listed, 
together wit: the manufacturer's 
name, in the WHERE TO BUY 


IT Section—pages 4-13. 
| 








» | f work is not moving through the shop fast enough, maybe you've 
got handling trouble. Look for the answer to your problem in this section 


You will find some useful data on automation 


and general plant services, too 


Materials handling & 


MATERIALS HANDLING 


Conveyors ; 


Drag-chain conveyor at bench height car- 
ries caster-mounted pallets for delivery 
of small job-lots to machines and benches. 
Telephones at machines connect with line 
manager to simplify scheduling. AM— 
Sept. 13 °54, p135 


Engine blocks for Dodge engines are car-- 
ried into gaging room on special hooks 
on overhead chain conveyor. Inside 
room, dip in track lowers block to roller 
conveyor traveling faster than chain. This 
draws the block off the hook which is 
then lifted by rise in track to clear the 
work. AM—Oct 11 °54, p134 


Overhead conveyor at AC Spark Plug 
handles loaded carriers, delivers them by 
air lift to assemblers’ benches. Carriers 
are raised or lowered to suit operator’s 
convenience by same hoist. Electric 
switches permit routing carriers to any 
desired location and returning empties to 
loading area. Storage rails hold carriers 
until needed, feed powered rails as open- 
ings occur. F—Dec °54, p93 


Power and free conveyors link machining, 
heat-treating, and assembly areas in IBM 
plant. Tubs or skids of parts are placed 
on carriers, destination preset, and will 
move from any one of the three locations 
to another. Elevators permit lowering 
loads to lift trucks for transfer to specific 
locations. AM—Mar 28 ’55, p132 


Automatic conveyor line at Brooks Mo- 
tors, England, serves assembly stations 
where operator skill is not a factor. Con- 
tinuously operating stepper switch seeks 
out vacant reserve tables at assembly 
stations, delivers parts to that station and 
stops until work is removed to table. M 
—Sept 4 °54, p1547 


CHAIN CONVEYOR interconnects semi- 
automatic loading-unloading devices on ad- 
jacent automatic lathe and dynamic bal- 
ancer, provides synchronous transfer of 
rotors from machine to machine. Conveyor 
is controlled by limit switches actuated by 
transfer carriage used to load balancer. AM 
—Dec 20 ‘54, pll0 


New conveyorized setup at Brooks Mo- 
tors, England, is so arranged that when 
an operator starts a new job (coil wind- 
ing), a signal is sent automatically to a 
central control where action is taken to 
send down the conveyor another job with- 
in the ability of that particular operator. 
Components are routed from stores to a 
distribution point, then directed to one of 
three lines serving the winding stations. 
When work is opposite station at which 
required, conveyor stops and operator 
slides it off to a reserve table. System 
handles motors from fractional to 5 hp, 
with 30 types of stator and 500 variations 
of winding. M—Sept 4 °54, p1541 


Bases and covers for AC air filters are 
supplied by two conveyors to operator at 
crimping press for pre-crimping prior to 
welding. AM—Nov 8 ’54, p163 
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RESERVE WORK TABLE at each winding 
station at Brooks Motors, England, incor- 
porates spring-loaded flap depressed by 
weight of stator. When job is moved into 
winding frame, flap lifts, causing signal lamp 
to light at control desk and indicating that 
another job is needed at that station. M— 
Sept 4 ‘54 p1543 


lot-type conveyor carries Chrysler en- 
gines through assembly where carburetor 
and electrical components are added. As- 
sembled engines are transferred overhead 
after test and carried to chassis line for 
installation. AM—Nov 8 °54, p159 


Gravity conveyors carry baskets of work 
to ultrasonic cleaning unit. Belt conveyor 
transfers baskets, one at a time, to load- 
ing shuttle which positions them by 
means of air cylinder so chain-driven 
hangers can pick them up for transfer 
through the machine. Procedure is re- 
versed at unload end where limit switches 
prevent jams by stopping the load station. 
AM—Mar 14 ’55, pi55 


Warehousing system has been developed 
by Walter Kidde Constructors, in co- 
operation with Link-Belt and Teleregister. 
A card is punched for each item on each 
order. Cards are sorted by items and sent 
to pickers who put the specified items on 


monorail conveyor along with the card. 
Monorail switches the load to the assem- 
bly station for that order. This can be 
controlled by dispatcher punching the 
order code on a panel on the carrier, or 
by an automatic card reader. AM—April 
25 ’55, pl6l 





CONTROL PANEL for conveyor system car- 
ries name of each operator. When automatic 
demand is made for new work, red lamp 
lights up. Controller issues order to stores 
and presses button to light green lamp, in- 
dicating action has been taken. Lights are 
extinguished automatically when work is 
delivered to that station. Electrical inter- 
lock prevents mistakes, stops further move- 
ment of conveyor until work has been re- 
moved from conveyor to reserve table. M— 
Sept 4 '54, p1544 


Conveyor links three Cincinnati center- 
less grinders arranged in tandem for con- 
tinuous operations on metering valves. 
Parts feed straight through from one ma- 
chine to another. First machine grinds 
OD, second laps, third brushes to re- 
move burrs. A4M—May 9 ’55, p155 


Special conveyors carrying universal 
workholding fixtures move assemblies-in- 
process of power-steering units from one 


end of air-conditioned rooms to the other. 
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After numerous checks, finished units are 
removed and placed on monorail for 
transfer to assembly plants for installa- 
tion in Chrysler cars. See illustration un- 
der Tooling. AM—May 9 °55, p157 


A single operator performs drilling, spot- 
welding, arc welding, and second spot- 
welding operations on small lots of parts 
at York Corp. He used to pile parts on the 
floor between operations, and carry them 
to the machines. Now, gravity conveyors 
angled toward the machines both hold 
and carry parts between operations. F— 
May °55, p85 





MONORAIL-SUPPORTED CARRIER trips 
limit switches which control conveyor deliver- 
ing rotors from automatic lathe. Moving 
empty carrier into pickup position causes 
conveyor to deposit next rotor on carrier 
hooks. Carrier delivers work to rear of bal- 
ancing machine where air-operated loader 
picks it up and lowers it into machine bear- 
ings. Operator returns carrier to pickup po- 
sition manually. Finished parts are unloaded 
onto rails at rear and roll to belt conveyor. 


AM—Dec 20 ‘54, pil! 





STORAGE AND METERING UNIT feeds 
parts to conveyor which carries them to vi- 
bratory feeders. Metering prevents over- 
loading or underfilling feeders. Guards are 
closed when bowls are full, so conveyor can 
carry work to next feeder bowl in line of 
grinders. AM—May 23 ‘55, pi26 


Turntable installed at working station on 


assembly conveyor permits operator to 
work on both sides of workpiece while 


12 


remaining in one position. Pedal pressure 
releases lock, allows operator to rotate 
turntable. F—-May °55, p84 


Fully conveyorized heat-treat dep’t at 
Ford carries tappets through wash ma- 
chine where two flight conveyors at un- 
load end load four hoppers on two con- 
veyors that deliver them to two carburiz- 
ing furnaces. These unload into two spiral 
feeders in an oil-quench tank. These are 
joined by transverse conveyor that loads 
a flight conveyor for delivery to auto- 
matic washer. At the end of this washer, 
another conveyor delivers parts to draw 
furnace. AM—May 23 °55, p127 





COUNTERWEIGHTED BACKSTOP on roller 
conveyor stands up higher than the rollers, 
prevents pallets from drifting back into the 
door (right). Pallet pushes stop down as it 
rolls forward. F—May ‘55, p86 


Trucks and Cranes 


Truck crane moves machine tools out of 
the shop, down the street, and into stor- 
age when new production plans require 
different machine lineups. For another 
production run, machines may be brought 
back and relocated; meanwhile they are 
out of the way, allowing good machine 
lineup for work in progress. AM—Oct 
11 °54, p171 


Eight air hoists of 500-lb capacity ride on 


overhead network of tramrail beams to 
move heavy castings from one machine 
to another at York Corp plant. Flexibil- 
ity is obtained by arranging rails to fit 
alternative routes through machining op- 
erations. Mufflers on hoists minimize 
noise of escaping air. F—May °55, p85 


Hoist-frame-conveyor combination eases 
job of bolting skid to compressor unit. 
Unit travels on conveyor on skid and 
metal pan to pickup point. A stop halts 
the pan, but skid and compressor roll into 
frame which fits down between rollers. 
Then frame is lifted by hoist so operator 
can work from bottom to bolt skid to 
compressor. F—May °55, p87 


Auto bodies are moved to storage points, 
later to assembly floor, on three-wheel 
trucks equipped with special racks to per- 
mit upending bodies for vertical storage. 
Storage capacity is thus increased 66%. 
AM—Oct 11 ’54, p171 





POWER-TAKEOFF WRENCH on truck plat- 
form cranks dump gates on ore cars. Job 
formerly required four men and involved 
some danger; now one man does the job in 


seconds, AM—Oct Ii ‘54, p!71 





HINGED PLATFORM and operator's pedals 
permit 137-in. platform truck to travel in 
120-in.-deep elevator, but leave 72-in. plat- 
form and controls free for working on floor. 
AM—Oct I! ‘54, p!70 


Half boiler shell on fork truck serves as 
carrier for small scrap parts being moved 
from railroad siding to scrap yard. Freight 
cars are repaired at siding, so unwanted 
sections must be taken out of the way. 
AM—Oct 11 °54, p170 


Shop trucks equipped with std 1-qt auto- 
motive-type oil filters required draining 
every 150 operating hours at American 
Can Co. By changing to 3-qt industrial- 
type filters, oil life was increased to 1000 
hr. P—Dec °54, p131 
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Steel stock at Timken Roller Bearing, 
Canton, is stored outdoors, brought to an- 
nealing furnaces by straddle trucks and 
lift trucks, eliminating need for over- 
head cranes and indoor storage. Stock is 
stored in yards anywhere within 3-mile 
radius; trucks are directed by 2-way radio 
which keeps them in use 72% of work- 
ing hours. BW—Feb 19 ’55, p62 


Fork trucks and towing tractors at Lock- 
heed have been converted from gasoline 
to propane operation. Propane costs 60% 
less than gasoline, gives slightly better 
mileage, cuts oil changes 85%, makes 
possible less frequent overhaul. Savings 
on 120 units amount to $40,000 a year. 
Cost of conversion was $22,000. F— 
March ’55, p104 


Special lift truck takes loaded heat-treat 
racks from roller section of racking bench 
to power-feed rolls of Lindberg normal- 
izing furnace at IBM. Workpieces are 
placed between heavy steel fixture plates 
on rack. AM—Mar 28 ’55, p127 
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DRIVERLESS TRACTOR can be dispatched 
to any predetermined location over any de- 
sired route. Developed by Barrett-Cravens 
Co, Northbrook, Ill, and known as Guide-O- 
Matic, it makes use of radio waves carried 
by a wire strung overhead or buried in the 
concrete floor. Sniffer box on the tractor will 
pick up waves and guide it within a half- 
inch of the wire path. If it should stray more 
than 6 in., it stops automatically. Probes 
in front can cause it to stop if they contact 
an object. F—May ‘55, pll3 


Gasoline and diesel shop trucks can be 
used indoors without any danger or dis- 
comfort from carbon monoxide in the 
exhaust fumes. A catalytic muffler burns 
the fumes into harmless carbon dioxide 
and water and removes odors at the same 


time. Only restriction is that trucks must 
be operated on unleaded gasoline, and a 
brief warmup period must be allowed 
to bring the muffler to operating tempera- 
ture. 4M—June 20 ’55, pi24 


Elevator in front of hardening furnace 
has roller surface. It is used to bring racks 
from racking bench to power-driven feed 
rolls at the furnace, and also to elevate 
the load so it can be run onto the feeder 
without effort. See illustration under Heat 
Treating. AM—Mar 28 ’55, p127 


Chip Handling 


Chips from 381 automatic screw ma- 
chines at McQuay-Norris Mfg Co’s St 
Louis Ordnance plant are carried by 
chain conveyors to swivel-mounted chutes 
that can deposit chips in either of two 
conveyors, according to metal. AM—Aug 
2 °54, p85 


Chips at Packard plant are removed from 
drag-chain conveyor under floor by flight 
conveyors and discharged into dump 
trucks. Cast-iron chips are removed from 
machines by dust collectors, carried to 
overhead manifold and passed through 
Cycloil oil-bath air filters. Heavy chips 
are returned to trenches for removal with 
other chips, fines are cleaned out of filter, 
and clean air exhausted back to room, 
saving heating costs in cold weather. AM 
—Nov 8 ’54, p151 


Kerosene from transfer machine carries 
700 Ib of offal per hr into 3200-gal set- 
tling tank. Pumping capacity is 1200 gpm. 
Retention time in tank is 5.33 min. AM 
—Nov 8 °54, p143 


Grinding sludge and coolant at Pontiac is 
piped under floors to one of ten central 
sluicing systems where settling tank and 
pumps return clean coolant to machines. 
Total capacity of ten tanks is 145,000 
gal. AM—Nov 8 ’54, p143 


Sectioned, floor-level conveyors at Pon. 
tiac run through bases of transfer ma. 
chines and carry 16,000 Ib of CI chip: 
per hr to central points where other con- 
veyors pick them up for transfer to 
freight cars. Space in machine bases was 
provided specially to accommodate spe- 
cially built Link-Belt conveyors. AM— 
Nov 8 °54, p143 


Steel chips at Pontiac are conveyed from 
machines to settling tanks at the rate of 
8400 Ib per hr by 13,800 gpm of coolant. 
In grinding lines 10,200 gpm of coolant 
move 811 Ib of chips per hr. Machine 
chips are removed from tanks, crushed, 
and shipped by freight car to foundry for 
briquetting. AM—Nov 8 ’°54, p143 
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Chips from the various production lines 
at Pontiac are handled by ten separate 
systems to segregate different types of 
chips and coolants. Cast-iron dust is 
moved at a rate of 360,000 cfm through 
ductwork to 11-ft-dia pipe on roof. Aero- 
turn collectors connected to this pipe pro- 
vide means for removal by trucks. AM 
—Nov 8 ’54, p142 


Concrete chip bin with three compart- 
ments, for Cl, steel, and alloy-steel chips 
is set up above gondola-car level at Lan- 
dis Machine Co plant. Area beneath bin 
serves as roofed storage area for other 
items. Chips are brought up a ramp by 
fork truck with tiltable containers — 
twice as fast as by barrowing—and bins 
are emptied directly into gondola cars. 
AM—Oct 25 ’54, p173 


Materials Handling . . . General 





INTRICATE SUBASSEMBLIES that would 
tangle if handled in tote pans are hung on 
parts boards. This saves untangling time and 
parts damage. Small boxes for fasteners also 
hang on the board, and the case (right) 
holds valve plates. Board and case are on 
casters, can be moved to assembly points. 
F—May ‘55, p86 





CENTERLESS GRINDER discharges ground 
aluminum bars into angle-iron trough sup- 
ported on hinged brackets. End of bar trips 
miniature precision switch, operating a timer 
which opens valves of air cylinders on 
brackets, tilting trough to drop bar gently 
onto stacker, preventing damage to fragile, 
precision bars. AM—VJuly 18 ‘55, p13! 
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Simple sheetmetal chutes mounted be- 
tween presses permit easy transfer of parts 
from machine to machine. They are made 
up in various lengths at York Corp and 
are mounted on collapsible trestles of 
various heights. Thus any type of chute 
needed can be assembled quickly from 
stock units. F—May °55, p85 


Titanium trichloride is highly corrosive 
liquid which can cause burns on skin and 
mucous membranes. Its other character- 
istics are the same as those of titanium 
tetrachloride, which see. AM—Mar 28 
"55, p149 


Titanium tetrachloride is highly corrosive 
and, when wet, forms a strong acid. In 
contact with moisture in the air, it evolves 
highly dangerous hydrogen - chloride 
fumes. Take the same precautions as with 
hydrogen chloride. Store material in cool, 
well ventilated place, away from fire haz- 
ards. AM—Mar 28 ’55, p149 


Store titanium chloride out of contact 
with air, preferably under an inert gas, 
and away from all sources of moisture. 
Handlers should wear protective equip- 
ment, as recommended for hydrogen 
chloride. Persons exposed will show signs 
of intoxication; treat as for hydrogen 
chloride. AM—Mar 28 55, p149 


Titanium dichloride is highly flammable 
and is decomposed by water. Keep away 
from air and moisture. When exposed 
to air, it evolves hydrogen chloride fumes 
which are extremely toxic. AM—Mar 28 
55, p149 


Titanium powder must be stored in cool, 
ventilated area, away from fire hazards, 
open flame, or powerful oxidizing agents. 
Ventilate so dust concentrations cannot 
exceed 50 MAC. For shipping wet pow- 
der, see ICC Packaging Specifications 
ISA and 15B. AM—Mar 28 °55, p149 


AUTOMATION 


Jet engine plant of Rolls Royce, East 
Kilbride, Scotland, has subassembly lines 
for components that feed into main as- 
sembly lines where engines move from 
station-to-station, and fully automatic 
system for moving engines, materials, etc. 
Little carts hook into continuous under- 
ground chain conveyor, and ring a bell 
for pickup when they reach destination. 
AM—Aug 2 °54, p85 


Copper-alloy slabs are picked up from a 
conveyor by a leaf-type fixture that holds 
them during a slab-milling operation on a 
Sundstrand, 100-hp Rigidmil. Parts up to 
72 in. long are cycled through the ina- 
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chine under pushbutton control, and pro- 
duction increases up to eight times have 
been achieved. AM—Oct 11 °54 p2 


Automatic assembly line has been devel- 
oped by Joseph Lucas Ltd, England, for 
production of automobile fuse holders. 
Five terminals, spare fuse clip, and rivet 
are manually placed in jig, then base is 
added and automatic machine squeezes 
all rivets and hot stamps part numbers 
and date. Part is removed from jig, turned 
over, and passed through second machine 
where fuses are inserted, lead wire screws 
inserted and driven. Part is then manual- 
ly boxed. M—July 15 °55, p1245 


First automated lines for production of 
connecting rods at Pontiac employ 6 
transfer machines (3 in each of two lines) 
to replace 40 conventional machines. 
Parts are processed automatically from 
start to finish via conveyors, automatic 
loaders and unloaders, and special proc- 
essing and inspection equipment. AM— 
Nov 8 ’54, p123 





AUTOMATIC UNLOADING of transfer ma- 
chine is by hydraulic platen that swivels 
through 90° arc to place finished connecting 
rods in a horizontal plane. Lever-operated 
bar is moved slightly to free rods which 
drop out of platen onto conveyor. AM—Nov 
8 ‘54, pl24 


Split conveyor carries Pontiac connecting 
rods to one grinding machine, caps to 
another, for grinding joint faces. Second 
conveyor with racks for each part carries 
them through a washer, after which they 
are unloaded automatically to a belt con- 
veyor for transfer to assembly. AM— 
Nov 8 °54, p124 


Fully automated piston production line at 
Pontiac handles both high-compression 
and low-compression pistons. All han- 
dling and processing is automatic, in- 
cluding frequent inspections to avoid 
loading the line with rejects. Production 
is 200 per hr. AM—Nov 8 °54, p125 


Automatic loading into Landis grinders 
follows inspection of drilled pistons at 
Pontiac. Three-deck conveyor between 
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Sheffield inspection machine and grind- 
ers has top deck for storage area while 
second deck delivers pistons to grinders. 
Previously turned skirts are ground ellip- 
tical and tapered, then work is unloaded 
automatically to third deck of conveyor 
for transfer to next operation. AM—Nov 
8 °54, p127 
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Camshafts are produced at Pontiac in a 
fully automated setup which has in- 
creased production 25%. Manual opera- 
tions are reduced to a minimum. Opera- 
tions include turning, drilling, grinding, 
gear cutting, flame hardening, and inspec- 
tion. AM—Nov 8 '54, p128 


Application of automation to crankshaft 
line at Pontiac was complicated by need 
to maintain nearly perfect balance in the 
finished part, so close control was re- 
quired over positioning and locating. AM 
—Nov 8 °54, p131 


Cylinder heads at Pontiac are produced 
on four automated lines. Storage and 
banking is provided by conveyors to per- 
mit continuous operation even when one 
machine or station is down for tool setting 
or repair. AM—Nov 8 ’54, p134 


Cylinder blocks for Pontiac V-8 engines 
are produced on fully automated lines 
which handle all operations from the 
rough casting to completely finished, test- 
ed, and inspected blocks ready for trans- 
fer to assembly. AM—Nov 8 °54, p136 





AFTER ROUGH MACHINING in Ingersoll 
machines, Wilson automation unit turns Pon- 
tiac cylinder blocks over and positions them 
for transfer to Greenlee machines for finish 
machining. AM—Nov 8 ‘54, p!37 


Automation devices in Pontiac cylinder 
block line turn blocks through 90 and 
180° in horizontal plane to present one 
end or another to workheads. Blocks are 
also tipped up on end and elevated as 
required. Chips are dumped from blocks 
into bed conveyor at the same time. AM 
—Nov 8 ’55, p137 


Bearing-cap clusters for Pontiac engines 
are handled by automated lines which 
perform all operations, including transfer 
to block line where caps are assembled 
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in special Hautau hydraulic machines. 
Control over predetermined torque value 
for driving studs insures accurate and 
uniform assembly. AM—Nov 8 54, p138 





INTAKE VALVES at Pontiac are loaded au- 
tomatically into Cincinnati grinders for rough 
grinding stems. Loading conveyor is loaded 
automatically by special unit which receives 
work from gravity-fed track. Control at top 
of this conveyor stops loading one grinder 
when gravity-feed track leading to the ma- 
chine is full. AM—Nov 8 ‘54, p140 


Automatic valve handling is continuous 
throughout Pontiac line by means of-spe- 
cially designed gravity-feed work tracks 
and elevators. Loaders take work from 
tracks, feed it into machines. Finished 
work is discharged to lower track for 
loading elevator which carries it to next 
setup. AM—Nov 8 ’54, p141 


Packard cylinder block and head lines 
are fully automated, as well as lines for 
other components. Standard equipment 
is used for parts subject to frequent de- 
sign cha ~ special equipment for parts 
expectea w ......in in long-time produc- 
tion. AM—Nov 8 '54, p151 


Automatic loading and unloading of 
Packard camshafts insures rapid produc- 
tion on twin Lo-swing lathe setup. Rack 
feeds shaft to one of two load fingers 
which carries it to a position over tool 
area but, before it is positioned, a second 
load finger removes finished shaft and 
transfers it to turntable arm at rear for 
loading into next lathe. AM—Nov 8 
"54, pl54 


Chrysler V-8 cylinder blocks are pro- 
duced on automated lines in newly laid 
out Jefferson Ave plant. Manpower is 
used mostly for preventive maintenance, 
tool setting, inspection, and supervisicn. 
Key-static= control keeps two machines 
loaded while a third stands by in case of 
breakdown or line overload. 4M—Nov 
8 °54, p157 
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AUTOMATION FIXTURE on 
Greenlee machine lifts Packard blocks from 
left bank face, swivels them through two 90° 
turns, and places them endwise across the 
ways with the oil pan down. AM—Nov 8 
‘54, p52 


15-station 


Automatic loading of Chrysler engine 
blocks into Cincinnati horizontal machine 
for broaching cylinder-head faces is ac- 
complished by transfer bar and hydrau- 
lic slide. AM—Nov 8 ’54, p158 


Swinging transfer arms load and unload 
first one then the other machine in Micro- 
matic hone installation for Superfinish- 
ing main bearings of Chrysler engines to 
45 mu in. After honing and inspection, 
(on Sheffield machine), blocks are picked 
up by second arm. AM—Nov 8 °54, p159 


Special handling device picks top part 
from a stack of grids in heat-treating 
furnace, carries it to quench press and 
lowers it so it just clears the bottom die. 
Holding fingers are released automati- 
cally, and grid is positioned in the die 
by guide blocks. Arm then withdraws 
from the press at high speed and the dies 
close immediately. AM—Nov 22 ’54, p132 


Distributing units are almost always re- 
quired to maintain balance in an auto- 
mated line, because of the different speeds 
at which different machines operate. They 
operate also as banks to keep one part of 
a line operating when another part is 
down for any reason. AM—Feb 28 ’55, 
p122 


Selective feeders are important equip- 
ment in automated setups for loading 
parts for machining, assembling, inspect- 
ing, and other operations. They can be 
arranged to count a specified number of 
parts for packaging, and can be equip- 
ped with twisted chutes for turning work 
over. AM—Feb 28 55, p116 
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Interchangeable grippers can be adapted 
to swinging-arm press unloaders to suit 
different types of parts, depending on 
shape of edge to be gripped. Change takes 
only a few minutes. See illustration under 
Pressworking. AM—Feb 28 ’55, p121 


Swinging-arm press unloader removes 
lamination stampings at 37 per min from 
die. Work is dropped into chute for trans- 
fer to stacker. This type of unloader is 
faster than the floor type, requires no 
floor space, and does not have to be re- 
moved for changing dies. See illustration 
under Pressworking. AM—Feb 28 ’S5, 
pi2l 





AUTOMATIC PRESS UNLOADER can be 
moved from one setup to another and is 
adjustable to suit different die conditions. 
Operation is outward in a straight line. On 
setup shown, parts are dropped into tote pan 
but could well be delivered to a conveyor 
or transfer device. AM—Feb 28, '55, pll9 


Automated assembly setup at Convair, 
Ft Worth, employs automatic riveters and 
picture-frame fixtures. Time for a specific 
assembly has been cut from 4.08 hr to 
2.47 hr, with a further reduction of 25% 
probable when employees become fully 
familiar with the setup. Perimeter ordi- 
nates can be held to a plus or minus 
0.004-in. tolerance. AW—Feb 21 °55, p28 


Rotors and stators for small motors are 
turned and chamfered on automatic 
lathes which load and unload automati- 
cally, compensate for tool wear, and re- 
place tools when worn to a predeter- 
mined limit. Parts are gaged before leav- 
ing the machines, and errors are compen- 
sated for by automatic adjustment of tool 
stops. Machines are 10-hp Sundstrand 
lathes. AM—Mar 14 ’55, p117 


Chevrolet engine blocks are broached on 
top and bottom faces, then moved 
through 320 ft of transfer machine in the 
first leg of a line. Nine machines have 
122 stations with 550 spindles. Operations 
include finish boring, honing, air-gaging, 
and marking of cylinder bores. Chips are 
flushed out, holes mechanically plugged, 
and jacket air-tested. After automatic in- 
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spection, bearing caps are installed and 
crank and cam holes line-bored and fin- 
ished. Bank faces are finish broached, and 
block is flushed and dried. 4M—Mar 14 
55, pl76 


Chevrolet cylinder heads are broached on 
faces and bosses, then pass through a 
20-station transfer machine with 157 
spindles to drill, ream, counterbore, and 
spotfaces all holes, except valve stems. 
Holes are automatically inspected for 
depth. Second machine with 22 stations 
and 108 spindles roughs and finishes 
valve holes, mills valve spring seats, and 
taps all necessary screw holes. AM—Mar 
14, °55, p176 


Only 16 ft of straight-line automated space 
are needed for handling materials and 
testing speaker magnets at Carboloy mag- 
net plant. Two electronically controlled 
machines triple the output of the old 
setup which required a 50-sq-ft area. Op- 
erators actuate belt conveyors, control 
drop chutes, hoppers, magazine feeders, 
aligning pushing, miniature gravity con- 
veyors, and inspection and testing de- 
vices by means of pushbutton controls. 
AM—April 25 °55, p167 


Automatic press unloader developed by 
J P Udal, Birmingham, England, has 
reciprocating, tilting tray that receives 
work from upper die, shuttles out of die 
area, and tips work into tote box. Tray 
unit can be replaced by gripper to pick 
work out of lower die. Unit will work on 
presses with over 6-in. stroke at speeds 
up to 36 strokes per min. 4M—May 9 
*55, p183 


Automatic loading on a Heald internal 
grinder is accomplished by a magazine 
which feeds work to three rolls that con- 
trol size and finish by their position, 
which is preset within required tolerance. 
Ejection is automatic, too, over a large 
roll that carries the work to a chute at 
the rear of-the machine. See illustration 
under Grinding. AM—May 9 ’55, p154 


Terminal clips are produced at 3600 per 
hr on automated setup that combines 
V & O press with Hole Engrg counter- 
sinking and tapping machine. Parts are 
blanked from strip, fed through a trans- 
fer to a conveyor which carries them in 
front of an injection slide. Slide pushes 
four parts at a time into fixtures on ro- 
tary indexing table of tapping machine. 
AM—July 18 °55, p137 


Forging setup at Saginaw Steering Gear 
Div, General Motors Corp, permits one 
operator to turn out over 1000 forged 
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pitman-shafts per hour. From feeding 
the cutoff press, through heating, upset- 
ting a gear segment, to ejection of the 
finished blank, the work is processed au- 
tomatically. AM—July 18 °55, p118 


PLANT SERVICES 


Purification system for hydraulic oil used 
in testing power steering units at Saginaw 
Steering Gear Div of GM consists of 
tanks, separators, and centrifuges. Oil 
from units passes over Barnesdril mag- 
netic separators to remove heaviest par- 
ticles, then flows to dirty-oil tank from 
which it is removed by centrifuges. 
Cleaned oil is pumped to storage tank for 
settling and air removal. Continuous 
overflow from clean-oil tank to dirty-oil 
tank provides continuous circulation and 
insures high degree of purification. AM— 
Aug 20 °54, p93 


Thread-grinding oil at Saginaw Steering 
Gear Div, GMC, is reclaimed in Hoff- 
man filtration system said to be world’s 
largest. Installation cost $98,000 but will 
amortize its cost in less than two years. 
Conservatively estimated savings are: 
10% oil usage, 20% grinding-wheel and 
diamond usage, 20% scrap, 64% labor. 
Production is expected to rise 40%. AM 
—Nov 8 ’54, pl6l 


Recirculated quenching oil and brine is 
filtered, and heated or cooled, as re- 
quired, at IBM plant. System serves six 
tanks and can be started before shift be- 
gins, to avoid waste time or cold 
quenches. When tank temperature ex- 
ceeds preset figure, the circulating and 
cooling system goes into operation auto- 
matically. AM—Mar 28 °55, p131 


Bus ducts inside conveyor bench carry 
electric power, compressed air (conven- 
tional and specially dried), and high- 
pressure hydraulic oil to machines, where 
needed. At floor level is exhaust air duct 
with connections to certain machines. AM 
—Sept 13 °54, p134 


Standard markings have now been adopt- 
ed for compressed gas cylinders to indi- 
cate the contents. Color coding is to be 
discontinued in favor of lettering with the 
chemical name or commonly accepted 
name of the contents. Containers in- 
tended for use in international trade are 
also to carry the international chemical 
formula or standard abbreviation, such 
as CO for carbon monoxide. AM—Sept 
13°55, p191 


Hot water supply in plant and offices is 


provided by utilizing the hot flue gases 
from a battery of 14 Cassel salt-bath fur- 
naces in the plant of Aero Heat Treat- 
ments Ltd, England. Six heat exchangers 
equipped with baffles take care of the job. 
M—Sept 24 °54, p1697 


Heating costs at Packard plant are re- 
duced by filtering air used in cast-iron 
dust collection system and returning it 
to the room. Heavy chips are extracted 
by Cycloil oil-bath filters and returned to 
regular chip-removal system, fines are 
cleaned from filter at regular intervals. 
AM—Nov 8 ’54, p151 


Sewage disposal for a new plant in a 
small town offered a serious problem. It 
was solved when seven companies 
chipped in to build a disposal plant which 
was then donated to the community for 
maintenance and operation. Users pay a 
sewer rental fee based on amount of city 
water used. F—March ’55, p98 


Fume-laden air from heat-treat dep’t at 
IBM is exhausted through two flues: one 
leads down to Schmieg Industries air 
scrubber on the first floor, while the other 
discharges a percentage of cleaned air to 
atmosphere, while the balance of the 
cleaned air, plus fresh makeup air, is 
heated (in winter) and recirculated. AM 
—DMar 28 °55, p134 


Service lines in heat-treat plant at IBM 
run across ceiling of first floor, pass 
through slots to second floor. Power lines 
go up through slots to switchgear in- 
closures, leads to machines go down 
through slots, across ceiling, and up to 
machines through sleeves in floor slab. 
All servicing of facilities is done on first 
floor, out of production area. See illustra- 
tion under Plant Layout. AM—Mar 28 
*55, p132 


Aerated, lightweight concrete filled into 
interstices of steel grid flooring around 
oil-quench tanks at IBM provides a sur- 
face rough enough for good traction 
without slipping, but smooth enough for 
easy cleaning. AM—Mar 28, °55, p130 


Soluble-oil concentrate, stored in a 15,- 
000-gal tank at Packard, is pumped 
through proportionate mixers to provide 
mixed soluble oil and water. This feeds 
closed-circuit central system with one 
18,300-gal grinding-sludge tank, a 12,- 
000-gal chip-settling tank, and one for 
special chips, such as aluminum. Pre- 
settling tanks reduce settling time to 6 
min. AM—Nov 8 ’55, p151 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A. SERIES 


Automation Creates Jobs 
For Workers With Skills — 


There is new and reassuring information for those 
who fear that “automation” — the control of machines 
by machines — will mean fewer job opportunities. It 
comes from a special survey of 1,574 companies in 
metalworking industries recently completed by 
AMERICAN MAcuinist, a McGraw-Hill publication. 
More than one-fifth of the companies reported that 
they already have automatic loading, transfer or as- 
sembly machinery in operation. In these companies as 
a whole there has been a net increase in total employ- 
ment since this machinery was installed. 

According to the AMERICAN MACHINIST survey, of 
these companies with actual experience in automation 


26% reported increases in employment 
averaging 21% 
51% reported no change in total employment 


23% reported decreases in employment 
averaging 16% 


More Jobs for the Skilled 


Of greater significance, however, is the re- 
sponse by 40% of these companies that they 
required more skilled maintenance men and by 
21% of the companies that they had increased 
their en .eering staffs. This indicates that auto- 
mation / strengthening a trend already evident in 
the Uni’ d States, a trend of expanding opportunity 
for those with industrial and professional skills and, 
relatively, of contracting opportunity for the unskilled. 

> The following chart shows how strong this trend 
has been over the past 25 years and how strong it may 
be expected to be over the next 15 years. 

There has been a sharp decline in the percentage of 
unskilled workers in the nation’s labor force and a 
corresponding increase in the percentage of those 


with varying degrees of skill. 
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It is possible, of course, to cite cases of individuals 
and groups that do not conform to the charted trends. 
Farmers, for example, are becoming at the same time 
more skilled and less numerous. But this does not up- 
set the broad proposition that opportunities are in- 
creasing for those who have skills. 
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Power and Production 


Much of the basic explanation for the rela- 
tive expansion of opportunities for those with 
industrial and professional skills lies in the in- 
creasing use of power-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it. The following chart shows the 
relative increases in electrical energy and manhours 
of labor used in manufacturing since 1930 and the 
rise in industrial production. 


1930 1955 1970 index 
Electrical energy 1930= 100 
(billion kwh) $2 212 400 
Industrial productior , 


(1947-49 = 100) 49 135 203 
Production manhours “|. 780 
(billions) 16.1 27 28.4 


300 






son manhours 
CO mann 








l 


1930 1955 1970 
*Excludes power used in aluminum and magnesium 
reduction, both very heavy power users. 





Power-driven machines have reduced the amount 
of human energy required for physical labor, but they 
have increased the need for skillful handling and 
maintenance. As the AMERICAN MACHINIST survey 
demonstrates, the same is true of automatically con- 
trolled machinery. 


Higher Wages, More Leisure 


The rising average wage of American indus- 
trial workers and the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has outstripped the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power) and the 
decrease in the average workweek in manufacturing 
since 1930. It also shows the changes that may come 
in the next 15 years if present trends continue. 
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There are some who would slow what an 
earlier editorial in this series characterized as 
“the continuing process of taking dull and la- 
borious work off the backs and minds of men 
and transferring it to machines operating in 
large batteries under automatic control.” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding opportuni- 
ties now being provided and be sure that the 
nation’s young people, who are now starting 
another school year, are prepared to take ad- 
vantage of them. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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MANUFACTURERS’ 
FREE LITERATURE 


POWER TRANSMISSION & CONVEYING 
EQUIPMENT—Link-Belt Co, 307 N Michigan 
Ave, Chicago 1, Ill. 340-page indexed Standard 
Products Catalog 950 includes data on complete 
line of chains, ball and roller bearings, enclosed 
gear drives, clutches, gears, couplings, etc. In- 
cludes tables of pre-selected assemblies, capacity 
charts, dimensions. 


TROLLEYS FOR OVERHEAD CONVEY- 
ORS — Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, Ill. 20-page illustrated Book 2536 
describes ball-bearing trolleys. Dimension and 
application data, attachments, selection informa- 
tion included. 


HANDLING & STORAGE — Stackbin Corp, 
Pawtucket, RI. 20-page catalog 504 describes 
system for handling parts and materials. Illus- 
trates complete line of equipment, including bins, 
racks, pallets, shelves, trucks, etc. 


ELECTRIC TRUCKS—Raymond Corp, Greene, 
NY. 24-page catalog offers illustrated descrip- 
tions of line of battery-powered, rider-type units 
for 6-ft aisle operation, plus attachments avail- 
able for special applications. 


SLING CHAIN — Columbus McKinnon Chain 
Corp, Tonawanda, NY. 32-page Herc- Alloy 
Data Book 100 contains diagrams, charts, tables, 
on standard and special styles of chains and 
attachments; sizes, weights, working load limits, 
maintenance. 


LIFT TRUCK OPERATION — Hyster Co, 
2905 N E Clackamas St, Portland 8, Ore. 24- 
page booklet (Form 1214) “How to Operate 
a Lift Truck’ covers preventive maintenance, 
safety, basic materials handling. For training 
programs, or experienced operator. 


STORAGE METHODS—Frick-Gallagher Mfg 
Co, Weliston, Ohio. 16-page illustrated catalog 
700 outlines better use of existing facilities, 
proper space utilization, special-purpose storage 
equipment. 


ZINC PHOSPHATE COATINGS — Oakite 
Products, 19 Rector St, New York 6, NY. 10- 
page booklet illustrates CrysCoat phosphating 
process for application to steel before painting. 
Describes materials and action involved to give 
paint - anchoring, corrosion - resistant coatings, 
bound to the metal, said to prolong paint life 
as much as ten times. Application details. Re- 
quest direct on company letterhead. 


CONVEYOR EQUIPMENT—Prab Conveyors, 
Inc, E Nine Mile Rd at Harper, St Clair 
Shores, Mich. 40-page catalog 400 illustrates 
and describes line, including Magnavator, Tube- 
Veyor, Chip-A-Way, and custom-built equip- 
ment. 


INDUSTRIAL EQUIPMENT — Precision 
Equipment Co, 3714 N Milwaukee Ave, Chicago 
41, Ill. 16-page illustrated catalog includes new 
items added to standard line of lockers, ladders, 
steel shelving, storage and maintenance equip- 
ment. List of conversion factors printed on in- 
side cover. 


PRESSURE-SENSITIVE TAPE — Minnesota 
Mining & Manufacturing Co, 900 Fauquier 
Ave, St Paul 6, Minn. 56-page manual illus- 
trates wide variety of use for metal-working — 
machining and finishing, electroplating, weldin, 
painting, and miscellaneous operations. 


LIFTING EQUIPMENT—Economy Engineer- 
ing Co, 4525 W Lake St, Chicago 54, Ill. 40- 
page illustrated catalog 55 describes complete 
line of materials handling and overhead service 
machines. Request direct on company letterhead. 


OIL-HYDRAULIC PUMPS, CONTROLS, 
ACCESSORIES — Vickers Inc, 1454 Oakman 
Ave, Detroit 32, Mich. 56-page illustrated cata- 
low 5001A includes engineering, design, and ap- 
plivation data on each category. Operational de- 
tails, application recommendations, selection, and 
purchase information; ratings, capacities, per- 
formance curves in tabular form. 


FORK TRUCKS—Lewis-Shepard Products, 117 
Walnut St, Watertown, Mass. “Gas vs. Electric 
Fact Folder” presents study of capabilities of 
both types operating under normal conditions. 
12 fact sheets answer questions on cost, de- 
pendability, service, and relative merits of both. 


ALUMINUM MATERIALS HANDLING 
EQUIPMENT — Magnesium Co of America, 
Tobey Aluminum Div, 5220 Indianapolis Ave, 
East Chicago, Ind. Illustrated data file describes 
weight, flexibility, and caster advantages of line 
of aluminum industrial trucks. Specifications for 
flatbed, multiple-deck and A-frame units; avail- 
able accessories included. 


OVERHEAD CRANES — Chicago Tramrail 
Corp, 4000 W Washington Blvd, Chicago 23, 
Ill, 20-page catalog T202 illustrates and de- 
scribes double girder units with top and under- 
running trolley in capacities from 2 to 12 tons 
with spans up to 60 ft; and top running single- 
girder cranes, both motor driven bridge and 
hand geared or push type, in capacities from 
1 to 10 tons, spans up to 50 ft. 


CORROSION PREVENTION — Angier Corp, 
Framingham, Mass. 19-page manual on VPI 
wrap gives detailed explanation of vapor phase 
inhibitors for ferrous metals and aluminum. 
Applications illustrated; packaging requirements, 
protective life expectancy, compositions of vari- 
ous wraps covered. 


FORK & LIFT TRUCK ATTACHMENTS— 
Iron Works Inc, Brooklyn 31, NY. 11-page il- 
lustrated catalog gives specifications and de- 
scriptions of clamps, side shifters, scoops, rams, 
and forks of all types. Covers two new model 
clamps for handling kegs and drums which 
can grasp containers for tight stack and ap- 
proach from any angle. 


INDUSTRIAL HOSE—J N Fauver Co, 51 W 
Hancock Ave, Detroit 1, Mich. 24-page catalog 
55 of hose a blies, couplings, stems, swivels, 
and accessories gives description, specifications, 
engineering data. 





STEEL BELT CONVEYORS — Sandvik Steel 
Belt Conveyors, Division of Sandvik Steel, Inc, 
1702 Nevins Rd, Fair Lawn, NJ. 48-page il- 
lustrated, hard-cover book gives engineering and 
application data. Describes basic features, pro- 
vides details on characteristics, capacities, adap- 
tations, and design. Load capacities of various 
widths of belt as applied to specific types of 
materials are indicated. 


CENTRIFUGAL PUMPS — Ingersoll-Rand, 
Cameron Pump Div, 11 Broadway, New York 
4, NY. 24-page bulletin, Form 7093-E, covers 
complete line of close-coupled Motorpumps from 
from ™% to 75-hp sizes for delivery of 5 to 
2800 gpm. Each class illustrated with detailed 
description; design features and advantages out- 
lined; selection data, specifications, perform- 
ances, and mountings included. 


SAFETY EQUIPMENT — Wilson Products, 
Reading, Pa. 64-page illustrated general catalog 
covers eye, head, respiratory protection, and 
welding. Includes ordering information. 


PUMPS —Graymills Corp, 3701-3733 Lincoln 
Ave, Chicago 13, Ill. 32-page catalog covers 
coolant, circulating, and agitating pumps. Vari- 
ety of models available are illustrated with per- 
formance index, dimensions, descriptions, appli- 
cations, construction features. 


MATERIALS HANDLING EQUIPMENT — 
Syntron Co, Homer City, Pa. 50-page condensed 
catalog 554 contains technical data, description, 
4 pictures of vibratory equipment, feeders, 
reyors, power tools, shaft seals, hammers, 
Ss. nium, rectifiers. 


ROLLER CONVEYORS—E W Busthman Co, 
Cincinnati 32, Ohio. 19-page catalog 60A con- 
tains illustrated description of Series 60 medium 
and heavy-duty units. Specifications and ca- 
pacities of rollers and bearings. Construction 
data, and installation information provided. 


HIGH VACUUM PUMPS—WNew York Air 
Brake Co, Kinney Mfg Div, 3529 Washington 
St, Boston 30, Mass. 52-page catalog 425 illus- 
trates complete line. Contains engineering data, 
tables, graphs, conversion charts on units from 
% to 40 hp. 
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ENTIRELY NEW 
differently NEW 








CAPACITIES: from 


PUSH % to 1 ton. Single and 
BUTTON 3 phase. 4% ton model 
CONTROL weighs only 51 


pounds. 


$149.50 


and up 


(UUM Ue RR Ete MeN mem ee 
Built to serve you for its normal 
life without costly maintenance 


.. the first truly “heavy duty” version of the small 
electric hoist. 


.. complete flexibility — interchangeable 
suspension — quick voltage change. 


FEATURING: 


@ Push Button Control 

@ Self-Adjusting Heavy Duty Brake 
@ Sealed-in Lifetime Lubrication 

@ Overload Protection 

@ Fully Enclosed Comp t 

@ Lowest Headroom 

@ “CM-Alloy” Flexible Link Chain 





WRITE US 

or call your CM distributor 

for literature, prices and quick 
delivery from stock. 





CHISHOLM-MOORE HOIST DIVISION 
Columbus-McKinnon Chain Corporation 
Tonawanda, New York 
Regional Offices: New York * Chicago * Cleveland 
in Canada: 

McKinnon Columbus Chain Ltd., St. Catharines, Ont. 
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PRIZE-WINNING 














Practical Ideas... 


Here are 8 pages of prize-winning Practical Ideas, condensed from 
the past year’s issues of American Machinist. The ideas are chosen 


by a group of typical readers, whose vote alone determines the 
winners. 

















A 
ie 








ac} { ° 
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Proper design of slicing knives for cutting 
soft rubber on a lathe. Stone sharp edge 
of cutter, which then leaves very little 
stock needed for finish-grinding of work. 
Cutting speed is about 100 sfpm, with 
0.05-ipr feed, 0.100-in. depth of cut. Tool 
life is about 1 hour, after which edge 
should be lightly stoned. M Barash, 
Haifa, Israel (AM—Oct 25, ’54, p161) 




















Notched parallels for magnetic chuck are used in pairs. One side touches one pole 
of the magnet, while the other touches the other pole. Designed to give full-length 
parallels when ordinary commercial laminated parallels are too short for a given 


job. Robert Wiedenhoft, Brooklyn, NY (AM—Aug 16, ’54, p145) 
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Multi-purpose tools cut small lot cost. Interchange- _ ning the bead en the rim of the work. Work is a 
able base, post, and cover are used for three reflector for lamp. Juan Gotauco, Manila, Pl 
operations, including blanking, drawing and spin- (A4M—Apr 25, °55, p151) 
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Combination punch and die pierces 48 holes in one shot. Side cams on die hold piercing 
punches which are driven into work as ram descends. Spring-actuated plate at top of shell 
holds work in place. Hjalmar Dahl, Upplands Vasby, Sweden (AM—May 9, °55, p 164) 


Side view 


Rigid surface-gage design combines features of both surface gage and height gage. Bottom 
plate is crisscrossed with waffle pattern to clean as it is pushed across the surface plate, 
insuring that the gage is well seated on the plate. Allan B Nixon, Springfield, Mass (AM 
June 6, ’55, p167) 
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FINISHING 
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PRIZE-WINNING 


Practical Ideas 


continued 








a~ \ Jock screw 


Easily adjustable boring bar has set- 
screw which, when turned, bends 
holder slightly, forcing tool outward 
and permitting very fine adjustment 


of bore size. G R Milner, Lanca- p . . ? : , : ‘ 
shire, England (AM—Mar 28, °55, Tapered shims placed beside dies being ground give proper die relief without difficult setup. 


p140) Vise can be clamped to L-shaped block. Angle of shims is determined by clearance desired. 
George A Jonas, Glen Oaks, NY (AM—Oct 11, ’54, p176) 






Feed switch 





Drill jig design cuts time needed for loading and unloading work. Work is loaded from 
back of jig, and held in place with a swivelling strap. Clamp on front of jig holds strap 
tight. F Strasser, Santiago, Chile (AM—Dec 20, ’54, p117) 





TTT 








Powered drillpress table feed speeds 
deep-hole work, because drill has to 
be withdrawn to clear chips, and 
hole is deeper than drill movement. 
Switch on column of machine turns 
motor on or off, raising or lowering 
table by power. Motor drive is by 





V-belt to a pulley which replaces the Precision angle gage uses sine-bar principle. Two 1-in. pins are fastened in 5-in. bar, so 
hand crank usually on machine. that gage blocks can be put under one pin which is lifted until the proper angle is reached. 
Charles Fry, Apple Creek, Ohio Locking knob by lower pin holds device in alignment when setup is done. W M Halliday, 
(AM—Sept 13, °54, p182) Lancashire, England (AM—June 6, 55, p164) 
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Easily constructed flycutter has four slots, to hold dif- 
ferent sizes of tools. Two tools, one slightly ahead of 
the other, will rough and finish in one pass of the 
cutter. John McCafferty, Patchogue, NY (AM—Aug 
2, °54 p140) 





Guided tool in offset holder aids turning of OD of large 
hub. Work is positioned on base of radial drill, and 
long guide bushing holds boring bar. “Overshot” tool is 
fastened to boring bar by collar and setscrew, and tool- 
bit is inserted in lower end of holder. G H Rogers, 
James Machine Works, Monroe, La (AM—Nov 22, °54, 
p149) 





Slide disables piercing punch, so that when the particular punch isn’t 
needed, the punch can shuttle back and forth without hitting the work. 
Especially useful when working on right- and left-hand parts, some holes 
of one of which don’t show in the other part. Spring-loaded ball seats 
in V in slide, locating slide properly. Frederick Barker, Ilion, NY (AM 
—Feb 14, ’55, p 157) 





Drill jig for large work fits over work, for drilling 8 holes equidistant 
from center of work. As wedge is drawn up into fixture, pins are 
forced outward against work, centering bushing plate. F Strasser, San- 


tiago, Chile (AM—July 18, ’55, p151) 


Adjustable 


boring bit 
assembly 
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Tool block 
bad Z 
































Three-position boring bar for Bullard Mult-Au-Matic speeds 
setup, because by turning the bar in its holder, any of three 
dimersions can be obtained on the work. Block is pre-set in 
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the toolroom. Vernier adjustment permits final setting after 
trial cut has been taken. Larry Harrington, Clark Equipment 
Co, Jacksen, Mich (AM—Aug 30, °54, p115) 


J3 











Single-acting combination die produces two shell parts—a rim and shell, 
with one stroke of the punch. Blank is cut, and inside cutter blanks out the 
rim which is drawn on a tube, as shown. Parts are ejected simultaneously 
by sleeve knockouts. Burnett Menkin, Larchmont, NY (AM—Feb 14, 
55, p157) 


V 





[ 


Stop, Key (extended) 
‘\ ‘ 














/ 

Compression spring ‘ 
' 

Shield 





Self-ejecting chuck wrench has spring-loaded shield 
to prevent leaving wrench in chuck unintentionally. 
Downward pressure on handle pushes wrench key 
into chuck, and wrench is automatically ejected 
when pressure is released. Herbert F Ross, Super- 
intendent of Central Shops, Argonne National Lab- 
oratory, Lemont, Ill (AM—Sept 27 °54, p142) 





r—Release handle 
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, 7 i 
Babbitt or brass sleeve \-Magnet Release pin 


Magnetic parallels help give safer repair work, be- 
cause magnets on base hold parallels upright during 
use. Picking up of release handle pulls parallels 
away from table. Magnets are held in place with 
babbitt or brass sleeves. Henry George, Bronx, NY 
(AM—Oct 11, *54, p174) 






































Front Side Rear Traverse of Scrap 
Tapered horns on the sides of trimming punches eliminate splits the scrap on one side. Each piece of scrap pushes the 
strippers. The scrap, when trimmed off, rides up the punch previous one a little higher until the discharge rod is reached 
and out onto a rod which carries it to a box or other recep- after which it falls freely. F E Chace, Pawtucket, RI (AM— 


tacle behind or beside the press. A narrow V-shaped cutter Dec 6, °54, p175) 


54 
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Self-adjusting cutter makes internal grooves. As cutter is fed into work, plate bottoms 
in hole, and angular pin forces cutter outward. Depth of cut is regulated by setscrew on 
base of holder. Springs hold cutter and holder closed except when forced open by 
pressure on base of device. W M Halliday, Lancashire, England (AM—Mar 14, 
*55, p160) 





Cutoff attachment for bandsaw raises machine versatility. Drillpress vise is mounted in 
dovetail slide, fastened to machine table. Weight at end controls rate of feed. More 
weight means faster feed. H J Gerber, Stillwater, Okla (AM—Apr 11, °55, p 149) 












1,000 Hl 0.625 
a xX. Hl 0.500 
Hijo7so §8=6 0437 











“Contour map” blueprints show heights of various surfaces of 
work above a base line. Colors usually start with lightest at top 


and darker shades show deeper sections. One color is reserved "55, p148) 
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Practical Ideas 


continued 





Improved magnetic parallels for grind- 
ing have hardened block on either end, 
which holds block securely to chuck. 
Previous method led to condition where 
work stuck to parallels harder than par- 
allels to chuck, so setup was disturbed 
when work was removed, in case par- 
allels shifted. Raymond L Levy, West- 
erly, RI (AM—July 4, 55, p137) 





“Vacuum chuck” holds thin strip for 
grinding. Work was so thin that when 
it heated during grinding it bowed 
away from the magnetic chuck of the 
machine. Copper plate on vacuum 
chuck is drilled with small holes, and 
vacuum line is attached to side of steel 
base of chuck. Unused portion of chuck 
must have holes covered with adhesive 
tape. Robert Wiedenhoft, Brooklyn, NY 
(AM—Sept 27, ’54, p142) 






for tapered sections. The device simplifies visualization of com- 
plicated prints. George Glaeser, Hicksville, NY (AM—Apr 11, 
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Practical Ideas 


continued 


Too! 














Added rigidity to rocker-type toelpost 
is given by this design, in which uni- 
form pressure over wide area of tool- 
holder helps prevent slipping of tool. 
C H Winterburn, Jackson, Mich (AM 
—Jan 3, 55, p126) 


Simple formula, pitch x cotangent of 
thread angle, gives rapid and accu- 
rate setting for indexing multiple-lead 
threads. Cut first thread at proper 
angle and to correct depth. Back off 
compound to zero setting, use for- 
mula, result of which gives new cross 
feed setting. Reverse procedure for 
internal threads. H W Holmdahi, 
Honolulu, TH (AM—Oct 25, °54, 
p164) 





Shop-made cam-milling attachment has low cost. Cam on rotary 
table is linked with work on adjacent table. Follower on ma- 
chine head tracks around templet, guiding cutting head which 
duplicates templet form on periphery of work. Weight on 


J6 





Radial layout helps make precision cams. Lines are scribed at given intervals (about 
10°) and radial distance is marked on each line, as given by table. Graphic interpolation 
helps find intermediate points if needed for portion of cam with rapid rise or fall. 
G Herzl, Camden, NJ (AM—Feb 28, '55, p134) 


Aluminum chuck 


Siots (3) 
\ Work / 











! 
vw Collet 


‘ 
Headstock 


Slotted aluminum step-chuck holds small rings for turning and facing. Screw in center 
of chuck is tightened to expand chuck and grip work. For long runs, a drawbar can be 
made to replace locking screw. H H Ramm, Columbia, Conn (AM—Aug 30, ’54, p115) 





chain at end of machine table keeps backlash out of system. 
Table is driven by power takeoff through universal-jointed 
drive-bar at left end of machine. N Forbes, Edinburgh, Scotland 
(AM—Jan 17, 55, p130) 
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«Too! 




























Groove ground in end of cutoff tool 
holds tool straight in work, preventing 
skewing as infeed progresses. Sides 
of groove must be relieved. H J Ger- 
ber, Stillwater, Okla (AM—May 23, 
*55, p161) 





Sine-bar attachment sets work at any given angle for planing angular grooves. Rolls are 
placed in V-shaped recesses, and gage blocks are put over one roll between roll and work. 
Nicholas DeCarlo, Wethersfield, Conn (AM—Mar 28, °55, p144) 













Cam-grinding attachment re- 
lieves form cutters. Form is 
crushed into wheel, using 
soft blank. Cam is held 
against follower by hand, 
and shaft with cutter is 
rotated. A A Sinisi, Mt 
Vernon, NY (AM—Apr 25, 
*55, p148) 








Comparator chart for form tools has dotted line around outside Wi : 
of finished form, showing how much stock to leave for finish Gear helps index drill jig. Instead of making special indexing 
grinding. The method prevents grinding some areas of tool plate for 16-hole drilling, the gear, which had 32 teeth, was 
undersize before finishing, leaving insufficient stock for clean- fastened to the jig, providing easy locating means within 0.002 


ing up. F Buehler, Rochester, NY (AM—June 20, ’55, p142) in. J C Magee, Schenectady, NY (AM—June 20, ’55, p 140) 
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cassis GEARCHLIGHT SECTION wan 


BUSINESS OPPORTUNITIE EQUIPMENT - USED or RESALE 


Machinery from AARON 


OVER 2000 MACHINES IN STOCK 
NEW REBUILT USED 


TERMS TO SUIT YOUR NEEDS! 


TIME PAYMENTS TO 5 YEARS — as little as 10% down. 

STRAIGHT RENTAL — For the production period or special runs. 

RENTAL PURCHASE PLAN — with option of applying rentals paid in 
towards purchase price. 


$1.00 BUYS ANY MACHINE TOOL — at the completion of OUR special 
3 Year Rental Plan. 


Write for details covering the plan and Equipment that interests you. 
REPRESENTATIVE STOCK 


AUTOMATIC LATHES GEAR CHECKERS—TESTERS MILLERS, PLAIN, DUPLEX 
AUTOMATIC SCREW MACHINES GtAR MOBSERS & SHARPENERS MILLERS, PRODUCTION 
ACHINE MILLERS, VERT. & UNIVERSAL 
BOREMATICS GEAR GENERATORS MOLDING MACHINES 
BORING MILLS, HORIZONTAL GRINDERS, DISC, INTERNAL PRESSES—-HYD. TO 2500 TON 
BORING MILLS, VERTICAL GRINDERS, CYLINDRICAL PRESSES, STRAIGHTENING 
DRILLS, SENSITIVE GRINDERS, CENTERLESS PRESSES. 0.B.1., 85 TON TO 2 TON 
DRILLS, HEAVY DUTY GRINDERS, SURFACE, TOOL RESSES, 0.B.1., 
DRILLS, Single & Multiple Spindles GRINDERS, THREAD CUTTER PRESS, S.S. TO 500 TON 
BROACHES—HOR. & VERT. GRINDERS, UNIVERSAL ROLLS—-POWER-BENDING 
ENGRAVERS, Pantograph LATHES, ENGINE, TURRET PLANERS—SHAPERS 
DUPLICATORS & VERT. MILLS LATHES, BENCH, PRECISION TUBE BENDERS—FORMERS 
GEAR BURNISHERS—SHAPERS LATHES, AUTOMATIC WELDERS SPOT, SEAM-ARC 


LOCATIONS TO SUIT YOUR CONVENIENCE 


AARON MACHINERY COMPANY, Inc. 


Main Office and Warehouse 
45 CROSBY ST., NEW YORK 12, N. Y. 


Branches, Show Rooms, and Warehouses 

142 MULBERRY ST., NEW YORK, N. Y. 
251 BROADWAY, BUFFALO, N. Y. e 260 E. JERICHO TURNPIKE, MINEOLA, N. Y. 
8TH & CLINTON STS., HOBOKEN, N. J. + 601 WEST 26TH ST., NEW YORK, N. Y. 








Searchlight Searchlight Equipment Spotting Service 


American Machinist, 330 W. 42 St., N.Y. 36, N.Y. 
EQUIPMENT SPOTTING SERVICE Please help us locate the following equipment: 








This service is aimed at helping you, the reader 
of American Machinist, to locate used and re- 
built machinery and equipment not currently 
advertised. 








After checking the ads on “Searchlight” pages NAME 
send us the specifications of the equipment 
wanted on the coupon or on your company COMPANY 
letterhead. (This service is for User-buyers 
only.) ADDRESS 
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SEARCHLIGHT SECTION 


@astern Rebuilt Machine Tools 


THE SIGN OF QUALITY-THE MARK OF DEPENDABILITY 


another FIRST for astern 


Again Eastern Is First To Use FORMICA 
Ways In Rebuilding And Modernizing . . 
+ «0 «+ « Without Additional Charge. 








The photo shows a 3” horizontal boring mill 

that was rebuilt in our shops and Formica 

Ways added to the saddle as shown by the 

FORMICA circles and to the ways on the cross table as 


cee WAYS shown by the arrows. Formica ways were also 






added to the tailstock which is not shown in 
the photo, and to the sliding ways of the 
spindle head. 


REMEMBER, beside selling our own REBUILT 

FORMICA machines—a partial list of what is available is 

WAYS listed below,—WE WILL also REBUILD YOUR 
MACHINES to New Machine Tolerances. 


Any machine rebuilt by us is guaranteed equal 
to when new in accuracy and general per- 
formance. Only factory parts are used; and 
the work of planing, scraping, and refitting 
is done in our own shop with skilled men re- 
cruited from the Machine Tool Plants of Cin- 
cinnati, and NOT from garages and alleys. 
OUR MEN KNOW WHAT THEY ARE DOING... 


BORING MILLS GEAR MACHINERY 16x78” centers Monarch, 1938 
42” King, side and rail heads, new 1940 615, 645A3, 7, 712 Fellows Gear Shapers, all 20x66” centers Hendey, 1940, hard ways 
100” Niles, 2 rail heads ‘ ia aa ties 40x108" centers LeBlond, new 1942 
144” Niles, 2 real heads No. 3 and 12 Gleason Bevel Gear Generators 42”x132” centers Monarch, new 1941 
25T Giddings & Lewis Horizontal Boring Mill, 38x17’ centers American, new 1943 
1943 GRINDERS 60”x68’ centers Niles Geared Head 
6” bar Niles Floor Type Horizontal Boring 10x24” Landis Universal, 1941 
Mill, NEW, never used. 12x48” Norton Universal, 1942 MILLING MACHINES 


14x72” Cincinnati Universal, 1944 No. 4 Cincinnati Universal, Timken 


18x66” Landis Universal, 1942 
AUTOMATICS aw 10x36" Cincinnati Model ER Plain Cylindrical, No- 3K Milwaukee Plain, new 1944 
Clevelands, all new 1940-44, 1-1/16” to 8”. 1943 No. 26 Van Norman Plain, swivel head, new 
5DELX and 6DRELX Potter & Johnstons, new 18x72” Norton Plain Cylindrical, 1944 1943 
1943 No. 13 Brown & Sharpe Tool & Cutter 


Grinders, (2) new 1943 SCREW MACHINES 
DRILLS No. 2 Cincinnati Centerless Grinder, 1943 No. IL Gisholt, new 1943 
No. 115U Moline Multiple Spindle, new 1945 ENGINE LATHES No. 1A Warner & Swasey, new 1940 
‘—11” American Radial, motor on arm 12x84” centers, Lodge & Shipley No. 2A Warner & Swasey, new 1943 
"—17” American Radial, new 1938 14x78” centers Hendey, 1939 No. 5 Gisholt, new 1942 


ABOVE ONLY A PARTIAL LISTING 
SEND FOR COMPLETE STOCK LIST 


THE EASTERN MACHINERY COMPANY 


1004 Tennessee Ave., Cincinnati 29, Ohio Melrose 1-1241 . Cable EMCO 
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FOR SALE 
FOR RENT 





MERMAN OFF 








$4 REED-PRENTICE HYDRAULIC VERTICAL 


6°17" AMERICAN HOLE 
WIZARD RADIAL DRILL MILLING MACHINE—Serial 21420 

: Range: Longitudinal travel of table—48”. Travel of cross-slide—24”. 

Serial No. 64854 Verfreal weve! pry , of table to spindle nose: Maximum—24" 


Minimum—12”. Maximum throat distance—33”. Top of table to under- 


i f circl 144”, Max. dist. spin- 
Ca eka Se ee ee sanpter nes side of cross-slide ways—1934". Table: Working surface—Size overcll— 


dle nose to base 72”. Min. dist. spindle nose to bcse 8”. 24" x 84”. Floor to top of table 32”. Spindle: National Standard Spin- 
Travel of spindle 18”. Min. dist. spindle to column dle Nose #50. Dia. of spindle at front bearing—4”. Number of speeds— 
stump 14”. Hole in spindle Morse Taper £5. Diam. of 18. Speed Range—20 to 1150 RPM. Feeds: Number—lInfinitely variable. 


spindle at drive point 3”. Traverse of drill head on Tcble—}2" to 32” per min. Power Rapid Traverse. Complete Electrics. 


arm 58”. Traverse of arm on column 43%". No. of 
feeds 16. Range of feeds .003” to .125”. Top leads 
threads per inch 8-1114-14-18. No. of speeds 32. Range 
of speeds 20 to 1600 RPM. Height of base 10”. Work- 
ing surface of base 84” x 50”. Overall size of base 
134” x 50%". Equipped with: Box table, Power column 
cicmp, Coolant pump, 20 HP Main drive motor, Starting 
equipment. 












20" x72" CINCINNATI PLAIN HYDRAULIC 
CYLINDRICAL GRINDER— 


Serial No. 7P6F1Y2 


Capacity: Max. swing over table—22”. No. of table traverse rates—infinite. 

Max. Dia. machine ‘ail grind with 30” wheel—20”. Range of table traverse—3-120 inch/min. 

Min. dia. machine will grind with worn wheel—O”. Cross Traverse: Infeed movement per rev. of handwheel— 
Max. Dist. between centers—84”. 1/32” 

Head Stock: Grind wheel size—30” dia. Auto. oxy feed at ends of stroke (Dis. reduction—.0002” to 
Wheel water guard will clear—31” dia. 0012” 

Range of speeds—20 to 72 RPM. Complete electrics. 

Table: Traverse electronically controlled. Large amount of tooling. 


EMERMAN MACHINERY CORP. e 879 West 
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4" SELLERS HORIZONTAL TABLE TYPE 
BORING MILL 


Serial No, 04-1317 


Diam. of spindle 4”. Morse taper in spindle $6. Spindle feeding 
stroke 30’. Max. dist. center of spindle to top of table 36”. Size 
of table 30” x 60”. Cross teed of table 48”. Max. dist. from face 
plate to outboard support 6’. No. spindle speeds 36. Range of 
spindle speeds 7.5 to 1500 RPM. No. of feeds 24. Range of feeds 
003” to 1” per rev. Equipped with: 15 HP drive motor. Complete 


FOR SALE 
FOR RENT 








MODEL SRV LA POINTE VERTICAL 
HYDR. SURFACE BROACH 


Serial No. 43200 


Single ram. New 1943. Push type normal tonnage at 
1000 PSI. 40 Tons. Max. travel of slide 66”. Variable 
cutting speeds 5 to 20 feet per min. Return 40 feet per 
min. Area of slide 18” x 80”. With 30 HP 855 3-60-220 


electrics. 


sf nent Super Service Radial Drill, Ser. $1R2735, New 


4” Sellers Horizontal Table Type Boring Mill, Serial No. 04-1317, 
New 1942. Over Size Machine. Type A Barber Colman Gear Hob- 
ber, Extended bed, Power Down Feed, Serial No. 1363, New 1942 


6'17” American Hole Wiz. Radial Drill, Ser. #64854, New 1945 


334” Cleveland Model A, Single Spdi. Auto. Screw Machine, Ser. 
#41748-1043, New 1942 


10-90 Colonial Model HAS Horiz. Broach, 10-Ton, 90” Stroke, Ser. 
$M3526-1, New 1943 


40-Ton LaPointe, Model SRV, Vert. Surface Broach, 66” Stroke, 
Ser. #43141, New 1943 


330T Giddings and Lewis Boring Mill, Ser. 6041, Complete electrics. 
No. 645Y Fellows Gear Shaper, 4344” x 5” Base, Ser. #21503, New 
1943 


#24 Gleason Straight Bevel Gear Generator, 3544” Dia., Ser. #17916, 
New 1942 


3B DeVlieg Jig Mill, 3” Bar, Ser. $12-181, New 1951 


20” x 72” Cinn. Plain Cyl. Grinder, Filmatic Bearings, 84” Centers, 
Ser. {7B6F1Y-2, New 1952 


20” x 100” Sidney Engine Lathe, Fluid Tracing Attcch., Speeds 
15-1000 RPM, Ser. #9372, New 1952 


24%4" x 28’ Monarch Engine Lathe, 2 Carriages, 2 Taper Attachs., 
Rap. Trav., Ser. $6806, New 1940 


$22B Bardons & Oliver Saddle Type Turret Lathe, 414” Hyd. Bar 
Feed, Hyd. Pre-Selector Head, Ser. ¢17013, New 1947 





volt drive motor. Motorized coolant pump and controls. 


$4 Cinn. Dial Type Univ. Mill, Ser. f4A4U1H-3, New 1940 

(2) 78” Betts Heavy Duty Vert. Boring Mill, Comp. Elcs., 1942, Ser. 
BR-1C-9 cnd BE-1C-20 

36” Rockford Hydraulic Vert. Slotter, Ser. #47-S1-85, New 1946 

* — Hi-Speed Dial Type Vertical Mill, Ser. {8A4V1K-35, New 


#4 Cinn. Hi-Speed Dial Type Plain Mill, Ser. {4A4P1L-132, New 1942 


16-44 Cinn. Vert. Hydrotel w/Hyd. Duplicating Attoch., Ser. 
$51M788824-8, New 1951 


1% 6-Spindle Cone Auto. Screw Mach. Ser. 3067-SK 
16 x 54 Monarch Tool Room Model CW Lathe, Ser. 17468 
30” x 16’ Niles, Ser. 21904 


20” Monarch Model 60 Series, 1952, Comp. Elecs., Coolant Pump, 
Air Tracer Control, Steady Rest, Center Dist. 20” x 120” 


16” x 54” Lodge & Shipley, Sec. 35524 
20” x 72” Monarch Engine Lathe, Model 60, Air Tracer Control, ‘54 
(2) 24 x 72” Lehmann, Sers. 5211, 5213 


25" x 50” LeBlond Gap Lathe, 1953, Tracer Control, Std. Compound, 
2 Chucks, Steady Rest, Face plate, 4-Wcy Tool post, Comp. Elecs. 


20” Monarch Model 60 Series, 1952, Air Tracer, Comp. Elecs., Steady 
Rest, Collets, Coolant Pump 


20” Monarch Series 60 Model, 1952, Comp. Elecs., Coolant Pump, 
Air Tracer Control, Steady Rest, Center Dist. 20” x 72” 


3FU Fastermatic Auto. Turret Lathe 
4 FU Fastermatic Auto. Turret Lathe 
3A DeVlieg Jig Mill, Ser. 12/137 


120th St., Chicago 43, Ill. e PUllman 5-7626 


American Machinist « MID-NOVEMBER, 1955 


Jil 








35 YEARS 


QUALITY NEW e USED e« REBUILT 
METALWORKING MACHINERY 


There’s a good reason why so many machinery buyers 
say “Call Cimco First!” 

For 35 years, Cincinnati Machinery Company's repu- 
tation has grown steadily . . . an unequalled reputation 
for quality surplus machinery rebuilt to precision 
standard and guaranteed. 


Under Cimco’s controlled quality rebuilding methods, 
each machine is completely dismantled, ways replaned 
and worn parts replaced. 

After assembly, the machine is given a long run-in 
and carefully checked for accuracy. The same care 
goes into rebuilding customer-owned machinery to 
original accuracy. 


For a current list of hundreds of rebuilt machines now in stock or a firm quo- 
tation on rebuilding any of your machine tools, write or phone today. 


incinnati Machinery 
INCORPORATED 


COMPANY, 


3901 KELLOGG AVENUE 
CINCINNATI 26, OHIO 


TELEPHONE: TRINITY 1-0853 
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SEARCHLIGHT SECTION 





= £90 


MORE 


MOREY 


MACHINES 


ADDED TO OUR STOCK—LATEST MODELS 
ALMOST NEW—READY TO RUN!! 


BORING MILLS—Horizontal 


JIG BORERS 


DEFIANCE Model 25-A Boring Mill 
late type 


DETRICK & HARVEY 4” bar; Floor Type; M.D. 

DeVLIEG No. 3-A, 3” bar Jigmil; late type 

DIXI type 60 Swiss Jig Borer; 2.362’ boar; late 

EX-CELL-O D. B. #112-C single end double 
spindle; late type 

GIDDINGS G&G LEWIS 340-T; 4” bar; late type 

HEALD No. 47-A single end Bore-matic; late 

HEALD #49 single end Borematic; M.D. 

HEALD #49 double end Bore-Matic; latest 

HY-OP #51 Jig Borer; late type 

LANDIS No. 35, 34" Floor Type, motor drive 

LUCAS #21 24” bar Table Type 

LUCAS No. 42 “Precision” Boring, 
Drilling; late type 


NILES 8” bar, Floor Type; motor drive 
SELLERS 5’ bar Table Type; late type 


334" bar; 


Milling & 


BORING MILLS—Vertical 


BULLARD 8” 8-spindie Type “D” Mult-aumatic 

age 16”, 6-spindie Type “D” Mult-aumatic; 
at 

BULLARD » 36” high speed 18” extra high column; 


BULLARD 36”, 3 motor drive, high column, 
high ger} late 
BULLARD 36”, vertical turret spiral drive, late 
BULLARD 30’x20’ Man-au-Trol Table; late 
CINCINNATI 54” “Hypro”’; PRT; late type 
NILES 36-44” Vertical Turret Lathe; late type 
NILES 100” Heovy Duty Vertical; PRT, late 
SELLERS 144” 2-swivel heads on cross rail; power 
rapid traverse, motor drive 


DRILLS—Radial 


AMERICAN 5’ arm 13” col. “Hole Wizard’; late 

AMERICAN 5’ arm 11” col. “Hole Wizard’: uni- 
versal table; late type 

AMERICAN 7’ arm triple purpose; M.D. 

CARLTON 6’ arm 19” column; late type 

CINCINNATI BICKFORD 6° arm 15° col., Univ. 

CINCINNATI BICKFORD 5/13” Plain; oi! groove 

CINCINNATI BICKFORD 3° arm 11” col., latest 
MORRIS 3’ arm 9” col., late type 

MORRIS 3’ arm 11” column; late type 


LATHES—Engine and Mfg. 


LODGE & SHIPLEY 12”x30’’ G.H. Toolroom; late 
LODG SHIPLEY 14x30” Centers; late type 
LODGE & SORT Ly ar es Toolroom; Timken; 
LODGE & SHIP Gap; Timken; late 
LODGE & SHIPLEY a0" x14": Timken; late 
LODGE & SHIPLEY 22!"x72!"* Timken; late 


LODGE & SHIPLEY 22’x'96”; Timken; late type 





CASH e CREDIT 


RENTAL 
TRADE-IN 











FOR HALF A CENTURY 


NEW —USED—REBUILT 


BUILDERS 


MONARCH 16’’x30” roe “CY”, Timken; | 
MONARCH ee. ee | CBB; late = Bag 
MONARCH 18x48” CEB" (raises to 26%”); 
Timken; late t 
H 18x72” “BB” (raises to 26’); 
ken; late we 
RC "hs centers; Model CM; 
to weaken 31); New 1947 
MONARCH 22’ Or c.c. Model M; late type 
MONARCH 22’'x336” c.c. Model M; late type 
MONARCH 24/3648" model “N”, air tracer; 
60 series; late Sipe 
MONARCH 24” model “M”, Teter late 
NEW HAVEN 42”x120” centers geared ‘M. 
NILES 30’x108” centers ‘“Time Saver’; ‘Timken 
NILES 36"x100” c.c. “Time Saver”; late type 
ILES 42’x216" centers Geared Head: late type 
PORTER. McLEOD 16’ ”— Lathe; New 
PRATT G WHITNEY 16x40” c.c.; Timken; late 
SOUTH BEND 16’’x10” bed; late 
SPRINGFIELD 14x43” geared; M late type 
SUNDSTRAND 8”x15” Auto mfg., Rite 
SUNDSTRAND 10x60” centers, Automatic; late 
SUNDSTRAND 12’x22” Automatic; late type 


Tim- 


(raises 


MILLING MACHINES—Vertical 


po ne No. 3C; motor drive 
ROWN & SHARPE No. 3; Timken; late 
BINCINNATT as Vertical, Timken, late 


CINCINNATI No. 2M; Timk en; PRT.; M. ; late 

See te hee 28-60 Hydro-Tel: 3 spindle; tracer 
contro! 

CINCINNATI NG 3 dial type, medium speed; 
Timken; lat 

CINCINNATI No. ; dial type; high speed; Tim- 

CINCINNATI 


~60 hydr., tracer control; late 

KEARNEY ¢. 'TRECKER ““Milwaukee’’ model 2 
Timken; it type 

KEARNEY e TRECKER “Milwaukee” No. 3H; late 

oy id .. en “Milwaukee” model 4H; 


REED 5 PRENTICE No. 5, PRT: Timken; late type 


MILLERS, Profile and DUPLICATING 
MACHINES 


I's i, , tracer contrat; late type 
TT & WHITNEY 2-spindle; late 8 8% 
PRATT & WHITNEY ne model GG 1210; latest 


PLANERS 


GRAY 48’'x48"x10’ “Maximum Service’; 4 heads; 
Power Rapid Traverse; D.C. Reversing: M.D. 


LIBERTY 1 "x76" x48" ‘cdj. openside; box table: 4 
as vari-volt Power Rapid Traverse; M.D.; 
is} 


;_N 1 
ILES 48’x48"x10’ double, 4 heads, PRT; M.D. 
NILES gel digs 72"x72""x30'; 4 hds.; 


Rapid Trave D.C.; M.D. 

NILES BEMENT P POND 60’’x60’x14’ double housing; 
ate type 

SOUTHWARK No. 1; 16’ Plate Edge Planer 


PARTIAL LISTING—Ask for Catalog 
of AMERICA’S LARGEST STOCK 


FREE PARKING ON PREMISES 
FOR CUSTOMERS 





SELLERS 5” bar, table type 


nog ge Boring, 
Milling and ‘Drilling Mochine ite type. 





GOULD G EBERHARDT No. 36-H 
Universal Gear Hobber. 





BULLARD 36” Vertical Turret Lathe 
spiral drive—late type 





MOREY 


wn foe machine Tél { 





1955 


MOREY MACHINERY CO., INC. 


Manufacturers « Merchants « Distributors 


383 LAFAYETTE ST. - NEW YORK 3, WN. Y. 
ALGONQUIN 4-6560 » CABLE ADDRESS: WOODWORK, N.Y. 


OF AUTOMATIC LATHES, AUTOMATIC HANDLING EQUIPMENT, VERTICAL SHAPERS AND TURRET LATHES 
American Machinist e MID-NOVEMBER, 
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SEARCHLIGHT SECTION 


WORLD’S LARGEST STOCK 


STAMPING PRESSES 


ae oe Ut 


BLISS 
CLEARING 
CLEVELAND 
FERRACUTE 
HAMILTON 
Ll &o 
NIAGARA 
TOLEDO 
V&O 


0] 
ON As 


PHILADELPHIA 34, PENNA. 


a | 





GUARANTEED 


OPEN BACK 
STRAIGHT SIDE 


(Single-Double Crank) 


HORNING 
KNUCKLE JOINT 
STILES TYPE 
TOGGLE DRAWING 
CAM DRAWING 
also 
SQUARING SHEARS 
PRESS BRAKES 


JOSEPH HYMAN 2& SONS 


TIOGA, LIVINGSTON & ALMOND STS. 


GOOD MACHINERY FOR 


Weight of machine including pump— 
105,000 tbs. Skidded and ready for 
shipment. F.0.B. East St. Louis. 


R. D. WOOD 
HYDRAULIC 
PRESS 


500 Ton Capacity 


Serial #8135 

All Steel Construction 

4 Columns, 7/2” diameter 

Stroke—24”, Daylight—48” 

Bed area between columns 
&x6’ L.R. F.B. 

Dia. of Main Ram, 23” 

2 Pull back rams 20/4” 

Worthington Pump Vertical 
Triplex, Serial #285, 
310 (1Y2” x 6”) 
Sneed RPM Crankshaft 87 
Displacement GPM 11.9 
Discharge Pressure fe 


Motor 20 HP 3/60/440 AC 


SOUTHWARK 
VERTICAL 
BENDING ROLLS 


Copete=3e x 3” Hot 
15’ x 134” Cold. 

Pyramid Type 

Cast Stee! Construction 


1—Roll, 30” diameter 
2—Rolls, 22” diameter 


be > Motors: 75 and 35 
D.C. 230 volts and 
pa 


(Can supply any current mo- 
tors). 


Foundation below floor line 7’6”. 

Height above floor line 18°10”. 

Weight 115 Ton. 

Presently disassembled but com- 
plete. 


F.0.B8. Brooklyn, N.Y. 
Our price a fraction. 


INCLINABLE 


Phone GARFIELD 3-8700 


Replacement value—Over $100,000. 


KINGS COUNTY MACHINERY EXCHANGE 


408 ATLANTIC AVENUE BROOKLYN 17, N. Y. PHONE: TRIANGLE 5-5237 


PROMPT ANSWERS to your business problems .. . 


Miscellaneous business problems are daily being solved quickly and easily by the use of the SEARCHLIGHT 
SECTION in regular issues of this magazine. For rates and information write: American Machinist, Classified 
Advertising, 330 West 42nd Street, New York 36, N. Y. 
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With a Machine Tool... 1TS HOW 
ITS REBUILT thot makes the difference 


For more than fifty years we have had a Used Machine Division which has specialized 
in buying and selling used machine tools and in rebuilding good machines for promi- 
nent manufacturers. 

During this time we have frequently been asked, both by our sales forces and pros- 
pective customers, how we classify them to indicate the condition of the used 
machine tools offered by us. We employ the following designations. 


1. Machine exactly as is, where is. Strictly a price machine. 


2. Machine thoroughly tested and in fair condition. The ma- 
chine operates and runs and is complete as listed in our 
stock book. There are no broken parts. 


3. Machine thoroughly tested and in good operating condi- 
tion. 

4. Machine thoroughly tested and in excellent condition. 

5. Machine completely rebuilt. 


To our knowledge we are the first to publish a definite procedure and detailed 
account of what is done in the way of tests, inspections, replacement of worn parts, 
checking of electrical motors, controls, etc. 

Another reason why you can depend on Motch & Merryweather used and rebuilt 
machines is the care in the selection of used equipment by men experienced in this 
function. 


Our present plant was designed and built for the specific purpose of rebuilding used 
machine tools. It is fully equipped with modern machines and staffed with ex- 
perienced technicians trained in our standard of production. You can always rely on 
a machine bearing the Motch & Merryweather nameplate as being exactly as repre- 
sented and receiving full value for the amount you have invested. 


WRITE TODAY for our brochure. 


You will find it a handy guide when buying 


MVE & used and rebuilt Machine Tools. 
Ww CRANWEARTALA 
KE Waranrax To 


Sea USED MACHINERY DIVISION rwcito 17 - ono 


CWRART FAN YSRAAT A 
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SEARCHLIGHT SECTION 


PLAN YOUR PRODUCTION FOR 1956 


WITH He a Y.\S3 a IBLEY __ 


Zs EPENDABLE ERVICE ° 


Backed by 37 Years 
of Fine Reputation “Mlachine Sas 3) Eayuipm nt— 














MILLERS 
No. 2 Brown & Sharpe Vertical GRINDERS 
No. 1H-18 Kearney & Trecker Man- No. 2 Cincinnati Centerless Grinder 
ufacturing Miller 16” x 72” Cincinnati Piain Cylindrical Grinder 
No. 12 Brown & Sharpe Production BORING MILLS, VERTICAL 
Miller 36” Bullards (3) 


LATHES 

12” x 30” Monarch “KK” 
14” x 30” Monarch “C”’ Keller : 
No. 4D Potter & Johnston Automatic Lathe 
DRILLS 

No. B-225H Natco Vertical Drill 
No. 2MS Leland Gifford 4-Spindle 


Complete Rebuilding Facilities at Your Service 


















It's D&S for dependable service and the finest in machinery. 
OUR MODERN PLANT 


WEST HAVEN, DA lL ' Y SIBLEY Wood St. & First Ave. 
CONN. & West Haven, Conn. 

















Save up tol 


BOOST YOUR SALES! ||| soaa-4<72. 


factory rebuilt 


USE OUR CRANE-EQUIPPED Air Tools 


SHOWROOM AND Soles — SéWice — Rentols 











WAREHOUSE AS YOUR OWN CHICAGO PNEU. 
THOR © CLECO 
BIGGEST FACILITIES FOR THE ARO © ING. RAND 











BIGGEST STUFF . . . 100,000 sq. i 


immediate Delivery 











ft. of fireproof sprinklered storage MONTGOMERY ENGINEERING Co. 

8 overhead travelling cranes 1740 W. Philadelphia Detroit 6, Mich. 
handling up to 50 tons each . if IT RUNS BY AIR... WE HAVE IT! 
6-car railroad siding entering the 
warehouse . . . 50 ft. 50-ton scale eald 1B, 8°x36" Table, Plain Horiz. Mill. 


H 
K. & T. Duplex Prod. Mill 22” x 158” Table. 
feed, 31 


. Steel shearing facilities. Lowest Qhio 32° Shaper, Power down feed. 31. 
insurance rates, Holmes Protection, Niles $8" vert. Boring Mill? heads. 
24 hour watchman. Boxing for ex- a - aa motion Type. 
port. J. D. WIGGLESWORTH MACHINERY CO. 
848 W. Lake, Chicago 7, Illinois 
Taylor 9-0144 




















NEED PRODUCTION ENGINEERS . . 
EXECUTIVES! 


The Largest A quick solution to this problem can be ob- 
Public Warehouse of tained through an employment advertisement 
Gastinny .& Metals in our SEARCHLIGHT SECTION of regular 
in the Enst. issues of American Machinist. 












ois 
it 


q it 

cit arian it 

RMT 
rt ag 


BRAND NEW CRANE- 

EQUIPPED SHOWROOM! 

We have built a comfortable room in 
our warehouse with a removable roof 
for placement of machinery by crane 
at your request. Every buyer visiting 
N. Y. can inspect your machine under 
power. Make our facilities your home 
in the east. 











American Machinist’s readership is confined 


to just the type of men you need . . . Waste 
BROOKLYN STEEL WAREHOUSE C0 circulation is avoided . . . You reach only the 
a men you want, 
1819 FLUSHING AVE., BROOKLYN 37, N.Y. AMERICAN MACHINIST 
\_ WRITE TODAY FOR INFORMATION e CALL EVergreen 6-3804, 5, 6 330 West 42nd Street, New York 36, W. Y. 
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NEARLY EVERYBODY BUYS FROM S&S 


MACHINE TOOLS ALWAYS IN STOCK 


Over 2500 


AUTOMATICS 
6-Spindie National & Acme Chuckers. 
665 New Britain, 1941. 
RB 4Spindie 


one. 
ae Cleveland, 1943 te 1054. 
™, 1%", 


2" 6 
3 “ow a NEW BRITAIN GRIDLEY 
2%" Tyee 


ooo - - 26- “34 & Sharpe, 1945. 
No. 548 2 cece, No, 5 Swiss, 


BOREMATICS 


Single © 
— 08-1212, Double End, 4 Heads. 


A Heald, 1946. 
sxcetvo DB-2112, Single End. 
Excetio DS-215, Tripte reg © 
Twe 42 Heald Heavy Duty, 
47A Hesld Single aa. Deunte "Head, 1944, 
Excelie DB-1128, 1944. 
Excetio 2112A, 1943. 
Excelio 212 Single End Single Spindie. 


BORING MILLS—HORIZONTAL 
1944, Under Power. 


ites 
4%" Niles Table Type. 
4” Detrick & Harvey Fleer Type. 
4@* Table Type Untreres 1984, 


. ¥ 
HIA DEVLIEG HOR. JIG mitt. 
2% PFEIFER, WORLD'S most “ACCURATE 
BORING MILL, 


BORING MILL——VERTICAL 


e Setiers Turret Type, 
, 2 Double jp Bang ‘ise. 

w Niles, 14°8" ho saad Rell, excelient, w/side 
4 head in opers 

“14 Betts, 1942. 

10’-16’ Niles Extension. Operating. 

1Y Niles. Operating. 

10’ Martin Poole. 

108” Betts aad Late. 

100” Betts, 


vo" 
82” Ben a 


1944 
Davis & A 12-Spindte Rotomatic. 


a. WARCO, 1947. 
Birdsbore, 


” 
Mew Box and Pisin Apron Brakes. 
BROACHES 


Hyd. 17 
LaPointe Vertical Merete ‘ Sten 1947, 
V-1.2 American 
€olenisi Vert. Pun ‘Soom Medei vee 3-24, 


4BL Natco, 1942. 


Matco 16 and 24- Spindte, Lete. 
Morris 10 & 16-Spindie, 1946. 
Hyd. = =—— 1946, “ Index Table. 


rnes Late. 
’ Me 201% BSernes Orit end Tep. Lete. 
Atios, Candey pal 

Watker Turner. 

Me. 12-18-30 Kingsbory “needs, 


DENS CONTERLESS 
Me. 2, % : *vumone 1940 


GRINDERS—CYLINDRICAL, PLAIN 
24"'x240" 


Nerton Plunge, 1948, 
Cincinnati, 1944, 


andis. 
Norten Type C Myd., 1068. 
Heed 


Landis 1946, Plunge. 
Landis, 1942. 
Nerton, Late. 


4x10" Precision, ‘Plain, “1058. 


GRINDERS—CYLINORICAL, UNIVERSAL 
16°/26"x48" Cincinnati, 


GRINDERS—INTERNAL & FACE 


Ne. 
Rivett No. 104-2, 1945. 


GRINDERS—SURFACE, Spee AL 
Openside 








ie. t s' 
©! Deal! Hydravuiic, 1945. 


GRINDERS—SURFACE, VERTICAL 
No. 4 Blanchard, 1948. 
No. Biancherd, 1942. 
taxa" Pratt & Whitney. 
Me. 22 & 25A Heal & Arter Rotery. 
GRINDERS—THREAD 
31, 33, _— & ms Se. 1944. 
e715" Jones & Lemson, 
GRINDERS—TOOL & CUTTER 
Me. 2 Cincinnati, 1946, 
Ne. 2 Norton, 1 
Oliver Adrian, Late. 
Me. 13 Brown & Sharpe. Late. 
Rotorex, Late. 
CINCINNATI PROJECTO-FORM. 


HAMMERS 
12,000 Lb. ERIE — FRAME STEAM. 
506 Lb. Bradiey, ~, a 
2.000 Lb. Savite Aeat, double lift. 
1400 Lb. Chambersburg. 
tee Lb. Chombershere bel Speed Perging, 1002 
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26°/40"x1460" CC Tur, 1954, 

26"x86" Reed. 

24"/26"248" Ledge & Shipley, 1944. 
24x60" Monarch, 1944, 





Straight 
a Pe PS Ferracute Back 


§ g S MACHINERY CO. 





Monarch, 
12°/20"n40" CC re "Pre , 1983. 
10°x27" = Covth Bend. 
te"x20" Boning 1943. 
"nde" C 


Leb 
Six rae ‘ec ‘sien, 1943. 


£-3 Keller Die Sinker. 
E4 Keller Die Sinker. 
ERS-HYDROTEL 


MIL 
20"x60" CINCI “ry SINGLE ANO THREE 
SPINDLE, 1 


MILLERS—PLAIN & UNIVERSAL 


FEEESSEEEE ESE 


Plain, 1954. 
Universal, 1953. 


MILLERS—PR' 
S—48 Cincinnati with Tracer, 1948. 
1836 Kearney & Trecker, 1944. 
Ne. 33 Sundstrand Duplex Fivid-Screw. 
No. 1404 rene Duplex. 


v 
2-24 Cincinnati Rise and Fall, 1944. 
3A Sundstrand Rigidmill, or 
rt. 1 Byindie, 1942. 


Ne. 3 
Sundstrand Horizontal Mydrestio. 19x23". 
Cincinnati = te“, 1942. 
Fitchburg C: ‘onvertibie Bridge, 14°x60", 1941, 
Fitchburg Hydraulic Duplex 12°60", 1944. 


MILLERS — VERTICAL 


6 Portiand 

Portland Milling goo ‘te  s rue. 

Me. 5 Knee-Type; 67" Travel, 1954. 

Mowten 84x17", 1208 RPM. 

3 Brown & Sharpe. 
recker, 

4 3 Dist T » 1300 RPM, 

4 Cincinnati, Dial, 1944. 

3 Cincinnati, 

3 Dial, 1200 RPM, 1954. 

3VG Reed Prentice Vert. Mill & Diesinker. 

3 Vertical, 1320 RPM, 1954. 

2KM Kearney & Trecker, 1944, 

2 Cincinnati, Disl, 1944. 











1944. 
954. 


Mo 
Mea. - 
Me. 
Mo 
No. 
No 
Ne 
wo 
Me. 
Me. 


PLANERS 
Operating. 


os Late. 
1943. 


Betts 15°x10'x36", 
. i 


12° Setiers Piate Planer & 
tse-n72" nat" Niles Bement Pond. 
Pattern, 


Liberty, 
nocurono “OPENSIDE YOR. 


‘Rockford. 

40" 240" x1?’ Hew Haven. 

pote eed Gees. 

36" n36" xe 

36" x36"x18 Detrick & Hervey Openside. 
Gray 


PLANER MILLS 
Ketiman—26"x122""—S ses ar 
Sewton —8’x7'x28'—4 Heeds—1942. 
36"x36"x12' Cincinnati. 
PRESSES—-DOUBLE ACTION 
ome Bliss 160 Ton 15” plunger stroke, 46x36 


bed sire. 
=e 168% 250 ton 26” stroke, bed 46x46. 
Tolede 17” plunger bed 50x96", 300 ton. 
gues Stites Parker 2%." plunger stroke. 
ca Bliss 6™% 


stroke. 
4A Adrjence Drawing & Reducing, 14” Stroke. 
PRESSES—HYDRAULIC 
Seeors Hyd. Triple Action 600 Ton 11'x1¢ bed. 


2000 T. ee ee 
ingham 16° Stroke, 1948. 





7S Ton. 
wheel 75 ten & 35 ton, 


135 53rd St. 


PROFILERS 
20” PRATT.& WHITNEY, 1943. 
128 Prott & whiney. 198 1942. 
a ee 
#12M Morey 2 Spinate, 14, 
#14 Pratt & Whitney 2 
Morey Single Spindie, Late. 


RADIAL DRILLS 
12x26", 1945. 


Ky*chen Wade Girder Type, 1947. 


R 
#7 Hilles & Jones 25’x%*. 
Kane & — Aircraft Type Forming Roll, 6 
Stand, HP. 


SHAPERS 
36” Cincinnati Openside. 

28” Ohio, 1945. 

24" Bertram, 1948. 

2 erry g Hydraulic, 1944, 

24” Govid Eberhardt. 

18” Model ‘se with Duplicator, 1954. 


24” Cincinnat 
20° Potter ry Johnson. 
16” Gould & Eberhardt. 
be Ohio Heavy Duty. 


* Hendy. 
Hs & 8” Alfas, Ameo & Shaperight. 1954. 


SHEARS—POWER & FOOT SQUARING 
10’'x%" Cincinnati, 1946, 
10°x™%" Niagara. 
10’x3/16 Columbia, 1954. 


PuNciEas & SHEARS 
Model 116D Niagara Circula 
Rock River Splitting Soar & ; Bar cues ™%* 
#2% Buffalo Universal ng Wo oe 1942. 
#0 Buffalo wane gon aon Worker, 
#3468 Pels Beam & Shear 6"x%". 
Miax part ye ee mm" e+ 


#6 & tter Single Efd Punch. 
Sissi Ps Pets Sounins & Bar cuttine 1%” Round. 
Walter A Foster #2 Automatic Spacing Punch 


#3 Hilles & Jones Bar Shear 4” Round. 
#1 Pawtucket Upright Golt Sheer. 

#2 Long & Alstatter Obie. End Angle o<5x%. 
#1 Leng & Alstatter Double End, Angle éxéx%. 
#5 4 & J Punch & Shear 57° Throat. 

Type A Cleveland with Arch. Jaws 14" te 1”. 
#A Long & Alstatter 48” Throat 2“x1%" 

wi roat 48° Th 


ge Spacing Punch with Duplicator 


#2 Long & Alstetter Double End. 

#3 Miles & Jones Single End. 

— Model 44 Armour Pilate Punch 36” 
reat. 


SWAGERS 
8A Standard 6” capacity tube, 1952. 


TAPPING 
™%”" & 2” Pottstown, 1946. 
Acme Six Spindie, 1944. 


TURRET LATHES 
#46A Potter & Johnsen, Lote. 
johnson Powerfiex Automatic, 1 

Automatic. 


4A Warners Swasey, Late. 
#6.2 Denver 7¥e” Spindie, 1945. 
B7A-2-“% 3 & L Universal, Late. 
#48 Libby Universal. 

#3A Werner & Swasey. Late. 
#IHS Libby 5” Cap. 1948. 

38 Foster Universal. 

#3L Gisholt. 

#4FU Foster cama 1946. 
#2L Gishot, 

#I2AL Universal. 1954 


Taylor Winfield Seam 75 KVA, 1943. 


Brooklyn 32, N.Y. 
Phone: HYacinth 2-7400 - Cable: SANDS TOOLS 











SPECIALS 


PRESS BRAKE 
300 Ton CINCINNATI BRAKE; 3” stroke; 12” S.H.; 11'6” length 
of bed & ram 

GRINDERS 

##4H LANDIS HYD. CYCL.; 4” x 12” size; 4-31/32” swing. 

14” x 96” LANDIS PLAIN CYCL. 

36” x 42” PRATT & WHITNEY HYD. VERT.; 34” table travel; Coolant; 


MODEL “B” PRATT & WHITNEY 14” VERTICAL SURFACE 
GRINDER, 12” x 41” table. 

MILLS 

70P GIDDINGS & LEWIS HORIZ. BORING; 84” x 14534” table; 
7” & 4” bar; Planer type 

#4K KEARNEY & TRECKER VERT.; 11” x 69” table; 27 feeds; 14” 
cross; 16” vert. 

#33-48 SUNDSTRAND VERT.; 18” x 78” table; 24 spdl. speeds; 
#50 Taper in spdi. 

PLANERS 

108” x 72” x 12’ LIBERTY; Openside; 72” x 12° box table; 27’ bed 

12’ x 12’ x 35’ SELLERS; Double housing; Box table; 4 heads 

PRESSES 
700 Ton #7C AJAX FORGING; 8” stroke; 75 strokes per min.; Air 


Clutch 
1500 Ton CLEARING D.C.; 20” stroke; 48” S.H.; 58” x 108” bed; 
Air Cushion 
180 ber 7D-72 S.S. D.C.; 5%” stroke; 20” S.H.; 40” x 71” bed; 


ushion 
750 Ton WILLIAMS & WHITE HYD.; 40” stroke; 96” x 48” bed; 
With Air Cushion 


SLITTERS 
42” WEAN HEAVY DUTY; 5 cuts 12” brass at 50 FPM 


SHEARS 
#4308 CINCINNATI ALL STEEL GAP; 4” cap.; 96” cut length 


INTERSTATE MACHINERY CO. INC. 


1439 W. PERSHING RD., CHICAGO 9, ILL. PHONE YARDS 7-5800 


JOSEPH BEAL & CO. 


Established 1907 
New Headquarters 
87 Binney Street Cambridge 42, Mass. 


Telephone UNIVERSITY 4-2813 
Dealers In New and Used Machine Tools 
For the Metal Trades 


We are agents for many leading lines of American and foreign machine 
tools, We carry a good stock of Lathes, Milling Machines, Shapers, Grinders 
and all types of Drills, Turrets, Screw Machines, Power Presses, Power Brakes 
and various Metal Saws. 








Two NEW 











BLUE BOOK OF 
MACHINERY 


64 page pocket size catalog lists 
and illustrates the most diversi- 
fied stock of metal working mo- 
chines in the country. Published 
every three months . . . send for 
the latest issve. 








HOW TO CHOOSE 
THE RIGHT PRESS 


16 page booklet of tremendous 
interest to press users. Illustrates 
and discusses frame designs, ac- 
cessories, type of power, etc... . 
defines standard terms. Send for 
your free copy. 
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Sell Your Idle 
Equipment NOW ... 
Through Our 
Searchlight Section 
Of Regular 
Bi-Weekly Issues. 





The Searchlight Section serves as 
an active market place for buying 








GOOD QUALITY TOOLS 


24” x 276” LANDIS Type “B” Hydraulic Plain Cylindrical Grinder. 

10-16’ CINCINNATI “HYPRO” Extension Type Vertical Boring Mill. 

16°x16’x48” THOMPSON Type “C” Hydraulic Surface Grinder. 

Nos. 1B x 74” and 1/2B x 81” PRATT & WHITNEY Deep Hole Drills 

22-3012” x 264” centers MONARCH Helical Geared Engine Lathe two 
carriages. 4b 

Many other-Late Type Tools in stock for immediate shipment. 
Inspect at our modern 40,000 foot headquarters. 


WIGGLESWORTH INDUSTRIAL CORPORATION 
68 Border Street E. Boston, Mass. 








Fosdick 4-spin. No. 5BMA Drill. 
Gleason 3” Str. Bevel Gear Gen. BETTS 
No. 3 Plan-O-Mill, M.D. 

No. 3A B G $ Univ. Mill, M.D. 


D. E. DONY MACHINERY CO. 
4357 St. Poul Bivd., Rochester 17, N. Y. 


FOR SALE 
112” HEAVY DUTY VERTICAL 
BORING AND TURNING MILL. 
Serial number E-5337. New 1941. Not in service 
until 1947. Used less than 18 months. 
Condition Like New 
MUNICIPAL TOOL & MACHINERY CO. 
1520 NORTH BROADWAY ST. LOUIS, MO. 











and selling used and surplus new 
industrial equipment. It is consulted 
regularly by prospective buyers of 
equipment offered by individual 
plants or dealers. By releasing the 
idle equipment you no longer need, 
you can not only aid today's pro- 
duction schedules but benefit your- 
self by selling in an active ready 
market. 


Classified Advertising 
Division 


AMERICAN MACHINIST 
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P. A. STAPLES 


“Hershey Employees 
cited for 


Payroll Savings Plan...” 


“We, the officials and employees of the Hershey Choco- 
late Corporation of Hershey, Pennsylvania, are proud 
of the citation recently presented to us for outstanding 
participation in the United States Treasury's Payroll 
Savings Plan for the purchase of Savings Bonds. 

“We all realize fully the importance of sound money 
to the economy of our country and our community. I 


Portrait by Fabian Bachrach 


wholeheartedly recommend that all business executives 
activate this plan in their respective companies.” 


RP. A. STAPLES, Chairman of Board and President, 
Hershey Chocolate Corporation 


If your company has the Payroll Savings Plan, your 
State Sales Director will be glad to help you organize 
a Person-to-Person Canvass that should increase em- 
ployee participation to 50%, 60% or more. If you do not 
have the Plan, he will show you how easy it is to install 
one. Write to Savings Bond Division, U. S. Treasury 
Department, Washington, D. C, 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


American Machinist 
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1956 Production Planbook Issue 
Index for Mid-November, 1955 


Advertisers, Index to 
Aluminum 
Apprenticeship 
Assembling 
Automatic Control 
Automation 


Beryllium 
Bismuth 
Boring 
Boron 
Brakes 
Brazing 


| ISSR Me 


Cadmium 
Carbides 
Casting 
Cleaning 
Cobalt 
Columbium 
Components 
Copper 

Cost Control 
Cutting Fluids 
Cutting Off ..... 


Drawing 
Drilling 


Electrical Discharge Machining 
Engineering 

Extruding 

Finishing 

Fixtures 

Foreign Machines (management) .... 
Forging 


Gallium 
Gear Cutting 
Germanium 


Gold 


Ideas, Prize-winning 
Incentives 
Indium 


Inspecting 
Instrumentation 


Literature, Manufacturers’ Free 
Assembling 
Heat Treating 
Inspection 
Materials and Components . 
Materials Handling 
Machining 
Pressworking 
Tooling 

Lithium 


Machine Tooling 

Machine Tools (management) 
Magnesium 

Maintenance 

Management 

Manganese 

Materials 


Non-ferrous Metals, How to Work 
‘ © zie 

Palladium 

Pensions 

Personnel 

Planing 

Plant Layout 

Plant Services 

Plastics 


_ Platinum 


Portable Tools 
Pressworking 

Press Tools 
Prize-winning Ideas 


Product Index 


Production Control 
Productivity 


Quality Control 


Reaming 
Repair 
Replacement 


Round Table Discussion ...C49, D46, GI2 


Salvage 
Sawing 
Selenium 


Silicon 

Silver 

Soldering 

Special Reports, List of 
Spinning 

Stainless Steels 
Statistical Section 
Steels 

Superalloys 


Tantalum 
Tapping 
Testing 
Threading 
Tin 
Titanium 
Tooling 
Training 
Transfer Machining 
Tungsten 
Turning 


Ultrasonic Machining 
Uranium 


Vanadium 


Welding 


Zirconium 





PAGE NUMBERS: This 1956 Production Planbook Issue of American 
Machinist contains 570 pages arranged in eleven sections. The 
first section, carrying numbers only, is at the front of the issue, and 
is followed by the ten thumb-indexed letter sections, A through J, 


520 


each of which is numbered separately. The letter denoting the 
section appears prominently with the page number to aid in the 
location of any desired material, and an index to the thumb-indexed 
major titles appears at the start of each section. 
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A M production roundup... ; 


(A . : : “Sh pea mn 
AD 2 . ¥ * : 4 oe 


A RADICAL DEPARTURE {rom the conventional, this issue is nevertheless our normal, sincere 
effort to provide you with a production-planning tool. It comes to you before the year- 
end to assist in your planning for next year, providing statistics, management and 
personnel information, latest data on all processes in nugget or news-note form, and 
an authoritative roundup of production methods on non-ferrous metals. 

With the various classified sections, you can evaluate this year’s economic climate, 
estimate that for next year, and review your production processes for uptodateness. All 
the necessary facts are collected here for your use — even to the prize-winning Prac- 
tical Ideas for the past year. Further, this Production Planbook Issue is classified — 
editorial and advertising content alike — for your convenience in pursuing any par- 
ticular subject. It’s fast and simple to use, and it’s complete. 

To implement your plans, we will republish January 16, 1956, also in classified form, 
summaries of all descriptions of new equipment, parts and materials published in our 
1955 issues. This annual Production Preview Issue is a condensed catalog, picturing and 
describing new items for your use first announced in 1955. Included will be units first 
shown at the three Chicago shows in September and at the Metal Show in October. 
Advertising pages will also describe these and standard items. 

Costs are the major present problem of production executives. This issue, and that of 
next January 16, are tools with which you can hold production costs down. Use them — 
and tell us how to make them even more useful to you. 

... THE EDITORS 
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